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TO DR. CHAMBERS. 


Dear SIR; 

Amoncsr the numerous. in- 
stances of your very great kindness to me, I 
esteem it not the least that you have afforded 
me the opportunity of publicly acknowledg- 
ing them, by permitting me to inscribe the 
following pages to yourself. I cannot, how- 
ever, help feeling some reluctance in con- 
necting your name with a work so unworthy 
of it: but I trust that no reader will for a 
moment impute to your charge any thing 
that he may find objectionable in the follow- 
ing pages ; no one, I am sure, will be guilty 
of such an absurdity, even though his recent 
entrance upon his professional studies should 
have prevented his acquaintance with your 
character. True it is that I esteem it an 
honour and a privilege to have studied in a 
great part under your direction, and most 
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happy should I be, could I hope to tread in 
the steps of so enlightened and distinguished 
a master; but I must freely exonerate you 
from any objectionable doctrine which may 
be found in the course of this Essay : indeed, 
great though the burthen may be, I feel that 
it is but justice that I should bear it all my- 
self. But, as I have already intimated, it is 
my object to address these pages to you prin- 
cipally as affording a favourable opportunity 
of acknowledging the great kindnesses which 
I have received at your hands at various 
times during many years. Fortunate as I 
have been*in the friendships I have been al- — 
lowed to enjoy amongst my seniors in the 
profession, I feel pleasure in reverting to that 
with yourself as the earliest and most flatter- 
ing. That you may long have health and 
strength to pursue the career of extensive 
and honourable usefulness, to which a dis- 
cerning Public has called you, is the sincere 
wish of 
Your very grateful Pupil, 


P. LOVELL PHILLIPS. 
Bath. | 


PREFACE. 


I am aware, that in an age like the present, 
when books of the highest value are so 
abundant that the only difficulty hes in 
finding time for their perusal, some apology 
is due to the Public from an Author who 
presumes to offer to its notice a work on a 
trite and unfashionable subject. I am will- 
ing, however, to hope, that the indulgent 
Reader will bear in mind, that the publica- 
tion of a book by no means infringes upon 
the pleasure of any individual; since each is 
at liberty to read it or not, according to his 
own fancy, or the degree of speculation in 
the article of time which he may be in the 
habit of indulging in his search after infor- 
mation. Fortunately for such literary spe- 
culators, the size of this Essay will render 
their risk small—two or three hours at the 
utmost. 
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My principal anxiety is, lest any friend or 
acquaintance should think himself bound to 
read what a friend has chosen to write: if 
there should be such a person, I beg him to 
consider himself entirely exempt from any 
such infliction. 

Whilst addressing my friends I may as 
well mention, that the following Essay was 
thrown together at Edinburgh, in the session 
1830-1, from notes made during the pre- 
ceding session ; and that I had not the most 
distant intention of publishing it, until ad- 
vised to do so by a friend, upon whose judg- 
ment I would rely in a matter in which it 
was less liable to be biassed by a friendly 
prejudice. This date will account for my 
not noticing, in the body of the Essay, Mr. 
James’s very valuable work on Inflamma- 
tion, which has more recently appeared ; and 
which, by a variety of circumstances, I have 
been prevented from perusing until very 
lately. It may indeed appear presumptuous 
in me to attempt to enter upon ground so 
recently and so well occupied by an author, 
whose ample experience and correct judg- 
ment give such weight to his writings: but I 
trust it will be clear to those who may honour 
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this Essay with a perusal, that, even were it 
better executed, it could not be said to in- 
terfere with Mr. James’s path, except in so 
far as I have endeavoured to establish a 
doctrine which he considers to be untenable, 
but to which the practical tendency of his 
work prevented his. giving more than a very 
few pages. 

I have thought it best not to alter what I 
had written, or to attempt distinct answers 
to his objections to the view which I have 
supported; both because I was anxious to 
avoid any thing like a wish to enter into a 
controversy on the subject, and because I 
believe the matter which should form most 
of my answers is already embodied in the 
Essay. 

My object has been principally to dis- 
cuss this theoretical yet important ques- 
tion; or rather, I should say, to try the solu- 
tion of it which appeared to me the most 
reasonable, by tests afforded by as many of 
the phenomena connected with the subject 
as could be brought to bear upon it in this 
light; and, in doing so, it has been my en- 
deavour to bring under review the opinions 
of many of our most valuable authors. 
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Should it appear to any that the work is 
too much of a compilation, I would. answer, 
that it. was written for my own satisfaction ; 
and that I was anxious, not so much to see 
my own ideas upon paper, as to connect in 
one chain the arguments which might be 
drawn from the highest authorities: and I 
have endeavoured to render each link as 
perfect as I could, before adding another to 
it. ‘Lhope,. that, m doing so, I may have 
succeeded in introducing to the junior stu- 
dent much important matter, independent of 
the chain. into which I have reduced the 
materials. | 
To those whose longer walks in the. paths 
of medical literature have already made them 
acquainted with the authors I have quoted, 
I would hope that I may afford the amuse- 
ment of the kaleidoscope, which, though it 
furnishes no new colours, yet throws those 
with which we are acquainted into new and 
interesting combinations. Upon the subject 
of quotations, I would refer to some excel- 
lent observations in the Preface to Dr. Wil- 
son Philip’s work on Sympathetic Fever. 
Where many writers are noticed, it is 
impossible but that some must be differed 


PREFACE. Xl 


from ; but I believe, that, in almost all such 
cases, I have supported my dissent by 
adequate authority, and in such a way, I 
trust, as to give offence to none. 

In conclusion I may say, that no one can 
be more aware of the imperfections of this 
Essay than its Author; but I trust that the 
extent and difficulty of the topics which it 
embraces may be allowed to plead in exte- 
nuation of its defects. 
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ESSAY ON INFLAMMATION, 


INTRODUCTION. 


Or all the thousand ills which “flesh is heir to,” 
none is more frequent in its occurrence, or more 
fatal in its consequences, than Inflammation. There 
is scarcely any disease into which it does not enter, 
as cause, symptom, or effect: indeed, it is probable 
that we by no means overrate its importance, in 
attributing to its agency nine-tenths of the diseases 
which prove fatal to mankind. Sydenham, speak- 
ing of acute diseases, says, “quod genus plus quam 
duas tertias partes morborum comprehendit *.” 
And again, of Phthisis, he says, ‘qua interennt 
duo feré trientes eorum quos morbi chronici jugu- 
lant.” Now I presume it will be readily admitted, 
that most acute diseases are inflammatory; and I 
think it has been rendered extremely probable by 


* Tract. de Hydrope. 
B 


2 INTRODUCTION. 


Dr. Alison, in his paper on Scrofula*, that Phthisis, 
as well as other scrofulous affections, is of an in- 
flammatory nature.—Professor Thomson is of the 
same opinion; for he says, “a greater or less de- 
gree of local inflammation occurs, I believe, in 
every form of scrofulous diseases t.”—“ Inflamma- 
tion,” says Burns, ‘‘is in many cases so far from 
being a salutary mode of action, as Hunter sup- 
posed {, that, in a great majority of instances, it is a 
most dangerous and a most troublesome disease §.” 
That time, then, cannot be mis-spent which is de- 
voted to the consideration of so important a subject, 
with the view of enabling ourselves to treat it on all 
occasions upon truly scientific principles. Practice, 
no doubt, is the main object of our studies; but we 
must not expect to arrive at any excellence in this 
by merely following the rules which the experience 
of others has enabled them to lay down. <‘ Every 
body admits the use of experience,” says Cullen, 
‘and the necessity of consulting it; but few are 
aware of its being exposed to much fallacy, and that 
we ave more false facts obtruded upon us and sub- 
sisting in our books than false reasonings. On the 
other hand, nobody pleads for the use of theory 
alone, and every body knows it is fallacious and has 
often corrupted our art; but few perceive that at the 


* Med. Chirurg. Transactions of Edinburgh, vol. i. 
+ Lectures on Inflammation, p. 131. 

t On Inflammation, p. 249. 

§ Dissertation on Inflammation, yol.i, p. 246. 
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same time it is unavoidable, necessary, and to a cer- 
tain extent useful *.”. We must make ourselves as 
thoroughly acquainted as possible with the whole 
nature of a disease, if we would wish to control 
and remedy it: we must know the true course of a 
diseased action, before we can expect to meet it in 
all its various forms by the proper remedies; other- 
wise we shall often find ourselves bafiled and at a 
loss, and indeed often do harm instead of good— 
like the captain, who, finding his vessel filling with 
water, blindly endeavours to urge her through the 
waves with a crowd of canvass, without duly consi- 
dering the cause of the leak: he may, indeed, suc- 
ceed in bringing his charge into port, but he is very 
likely to fail; for it is more than probable that the 
evil originated in the opening of the seams of the 
planks under the stress of sail which he had been 
previously carrying, or that the same cause had 
pressed into the water the topworks of his vessel, 
which had been before cracked by the heat of a tro- 
pical sun. In either case a skilful master would 
have found the quickest, perhaps the only, remedy 
in shortening sail, and thus allowing his vessel to 
ride more easily. Or, to borrow another familiar 
illustration from a sister science, we shall be like the 
agriculturist, who, finding part of his land too 
moist for useful cultivation, sets to work to drain it 
by cutting deep furrows in the direction of the slope 


* First Lines, ‘I’homson’s edition, vol. i, p. 416. 
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of the land, thereby incurring much expense to 
no purpose, his fields remaining as wet as before ; 
whereas, had he observed in the first instance that 
the rain which fell on the hill above was prevented 
from sinking far by a substratum of clay, and was 
conducted by the same substratum to his own fields, 
he would have cured the evil by cutting one drain 
across the upper part of his field to the depth of the 
clay, which would have effectually stopped the de- 
scent of the water. Surely, if we knew that our 
property was about to be attacked by an insidious 
enemy, we should endeavour to make ourselves as 
perfectly acquainted as possible with his plans, in 
order that we might with the greater success meet 
and oppose him, however he might vary the ap- 
pearances of aggression. And it is no less neces- 
sary, in order that we may effectually avert the 
evils of inflammation, to make ourselves most ac- 
curately acquainted with the intimate nature, the 
proximate cause, of the disease. ‘‘ Causa proxima 
morbi appellatur tota illa simul, que totum jam 
presentem directa constituit; haec semper est inte- 
gra, sufficiens, preesens, totius morbi, sive simplex 
fuerit, sive composita. Hujus preesentia ponit, con- 
tinuat, morbum. Hujus absentia eum tollit *.”—For 
my own part, I should define the proximate cause 
of a disease to be that unnatural condition of any 
part of the body which immediately gives rise to 


* Boerhaave, Institut. § 740. 
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those symptoms which collectively constitute what 
we designate the disease, as phlegmon. 

I am aware that many authors of the present day 
consider the proximate cause of a disease and the 
disease itself as one and the same thing, and indeed 
entirely discard the former term from their vocabu- 
lary ; but I cannot but dissent from this view, when 
I see these very authors constantly agreeing in ap- 
plying the same name to a given collection of 
symptoms, whilst they totally disagree in the man- 
ner in which they account for them; in fact, in the 
cause to which they attribute them. They may cer- 
tainly avoid the term ‘“ proximate cause ;” but when- 
ever they attempt to explain the symptoms of a dis- 
ease, they must make use of this connecting link in 
the chain. “It is evident,” says Dr. W. Philip, 
‘‘we can never give the ratio symptomatum of any 
disease fully, till we are acquainted with its proxi- 
mate cause. Every thing which tends to elucidate 
the proximate cause and ratio symptomatum tends 
unquestionably to improve the treatment *.” 


* Treatise on Fevers, Preface. 


CHAPTER I. 


THEORIES OF INFLAMMATION. 


Ir will be needless here to recapitulate the various 
theories on the subject of inflammation, which have 
been framed and propagated by the most eminent 
ancient authors. As these are to be met with in 
most modern works on the subject*, it will be suf- 
ficient for us to remark, that in each age they have 
been modelled upon the prevailing doctrines of the | 
day, and hence, during the long reign of the hu- 
moral pathology, inflammation was generally attri- 
buted to fluxions and congestions of morbific matter; 
and indeed we may safely say, that these theories 
have extended their influence to the opinions of the 
present day. The doctriney of the vital action of 
the vessels was perhaps first distinctly announced 
by Stahl, and was very explicitly stated by Gorter ; 


but so combined with erroneous opinions as to 


* Vide Dr. Thomson’s Lectures on Inflammation, p. 61—75 ; 
Dr. Hastings’s Treatise on the Inflammation of the Mucous 
Membrane of the Lungs, p. 67; Burns on Inflammation, vol. i, 
p. 313. | 

+ Bostock. 
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lose much of its value*. But it was Hoffman, the 
contemporary of Stahl, who made the first per- 
manent advance towards those doctrines, which 
with some modifications have been so extensively 
received in modern times, and upon which Dr. Cul- 
len founded his famous systemt. In his Medicina 
Rationalis Systematica, t. iii, sect. i, chap. iv, he has 
given his ‘“‘ Genealogia morborum ex turbato soli- 
and in the forty- 
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dorum et fluidorum mechanismo ;’ 
sixth paragraph of this chapter, he sums up his 
doctrine in the following words: ‘“ Atque hinc 
universa pathologia longé rectius atque facilius ex 
vitio motuum microcosmicorum in solidis quam ex 
variis affectionibus vitiosorum humorum, deduci 
atque explicari possit, adeoque omnis generis egri- 
tudines interne, ad preternaturales generis nervosi 
affectiones sint referende. Etenim lesis quocunque 
modo, vel nervis per corpus discurrentibus, vel 
membranosis quibusvis nervosis partibus, ilico mo- 
tuum anomalise, modo leviores, modo graviores, 
subsequuntur.”—“ Porro etiam omnes, que morbos 


* See Med. Compend. t.i, tract. 17. 

Tt ‘It is true that Dr. Willis had laid a foundation for this doc- 
trine, in his Pathologia Cerebri et Nervoram; but by him, as 
well as Baglivi, it was either not extensively applied to diseases, 
or was still so involved in many physiological errors, that it had 
attracted little attention; and Dr. Hoffman was the first who 
gave any tolerably simple and clear system on the subject, or 
pointed out any extensive application of it to the explanation of 
disease.” — Cullen. 
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gignunt cause, operationem suam potissimum per- 
ficiunt in partes motu et sensu preeditas, et canales 
ex his coagmentatos, eorum motu, et cum hoc fluido- 
rum cursum, pervertendo ; ita tamen, ut sicuti varie 
indolis sunt, sic etiam varie in nerveas partes agant, 
iisdemque noxam affricent. Demum omnia quoque 
eximie virtutis medicamenta, non tam in partes 
fluidas, earum crasin ac intemperiem corrigendo, 
quam potius in solidas et nervosas, earundem motus 
alterando ac moderando, suam edunt operationem.” 
Boerhaave, who was a professed eclectic, adhered 
so far to the ancient humoral doctrines as to admit 
the viscidity of the blood as one cause of inflam- 
mation, whilst he adopted the more recent views of 
Stahl and Hoffman, in making the error loci another 
cause of the same disease*. Since his time au- 
thors seem to have agreed in attributing inflamma- 
tion to some altered condition of the vessels: 
hence the theories of Cullen, Brown, Hunter, Vacca, 
Allen, Thomson, W. Philip, Hastings, and almost 
all writers of the present day; though indeed it 
must be confessed there are still some physiologists 
of note who have doubts on this point, and conceive 
that we have not sufficient grounds for explaining 
the phenomena of inflammation merely upon an 
alteration in the condition of the vessels, and that 
it is at least probable that we ought to seek for its 


* Aphorisms 110, 122, 370, et seq. 
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cause in some morbid condition of the blood 
itself *. 

I would by no means deny that a diseased state 
of the circulated fluids may act in such a manner 
upon the circulating solids. as to cause them to fall 
into the condition of specific inflammation in some 
particular part or parts; but I would then regard 
the diseased blood as the exciting, not the proxi- 
mate cause of the condition; and I would still look 
for this latter in the solids, feeling convinced that 
the greater part of inflammations arise from causes 
unconnected with the blood, as external injuries. 
In this view I feel confirmed by the following con- 
siderations :— 

1. Supposing that any agent, as heat, applied to 
a particular part of the body, could so alter the 
condition of the blood as to produce the symptoms 
of inflammation ; yet that blood would immediately 
pass away, and its place be supplied by fresh blood; 
so that on the removal of the cause the local 
symptoms must speedily cease. 

2. Supposing that the agents in question acted 
on the blood, I cannot understand how the exposure 


* <«T] nest pas necessaire qu'il existe une inflammation pour 
que le sang présente des alterations inflammatoires. Est-il 
possible qu’un sang ainsi altéré ne soit pas une cause générale 
d’affection, susceptible de faire eclater une phlegmasie dans les 
organes, qui se trouve accidentellement plus irritables ?”— His- 
toire Anatomique des Inflammations, par A. N. Gendrin, tome ii, 
p. 495. 
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of the whole body to cold should produce the 
symptoms of inflammation in a single part: or how 
the exposure of one part, as the feet, should  pro- 
duce such symptoms in another part far distant, 
as the throat; or, how a spontaneous inflammation 
or local injury, in a perfectly healthy individual, 
should be followed by.an alteration in the character 
of the blood throughout the system™. 

That the blood in an inflamed part may undergo 
some degree of alteration appears extremely proba- 
ble; and such was Hunter’s opiniont; but we have 
no reason, I conceive, for supposing that such an 
alteration constitutes the inflammation. On the 
contrary we have every reason to concur with 
Brown in thinking, that “though the fluids are 
frequently corrupted, the corruption is the effect of 
the weakness of the vessels (which prevents them 
from being sufficiently mixed and diffused), but it 
is never the original cause of the disease {.” 

* ¢¢ Deux saignées practiquées en méme temps des deux cétés 
& une personne attente d’un panaris, et & une autre qui avait eu 
les doigts ecrasés 4 une main, donnerent un sang couenneux et 
parfaitement identique aux deux bras; donc le sang est iden- 
tique dans les veins des deux cétés, que ces vaisseaux pro- 
viennent de la partie malade ou non.”— Histoire Anatomique des 
Inflammations, par Gendrin, tome ii, p. 438. 

f On Inflammation, p. 311. 

+ Elements of Medicine, vol. i, sec. 118. In quoting this 
author for the first time, I cannot but render my little tribute of 
admiration to the talents which led their possessor to quit the 
beaten path of the schools, and frame a system as original as it 
is valuable. At the same time I should wish to free myself from 


VITAL ACTION OF VESSELS. i] 


I have said, that since the time of Stahl all the 
theories, on the subject of inflammation, have been 
founded on the vital action of the vessels; and I have 
mentioned the names of many celebrated authors who 
have built their theories on this view. It will be 
proper, however, before proceeding with our subject, 
to give a little consideration to the basis upon which 
we are to build, wz. the nature of the blood-vessels. 
Here again we find ourselves involved in a 
world of controversy, which though it has been 
ably and diligently prosecuted for a long series of 
years has not yet led to any definite conclusion. 
To enumerate the various arguments, which have 
been used on each side, would lead us beyond our 
limits; it will be sufficient if I state a very few 
facts, which seem to prove the irritability of the 


the zmputation of being a Brunonian, a term synonymous with 
every thing that is bad. The fact is, Brown is little studied and 
less understood, and his name being connected only with brandy 
and opium, few care to inquire what were the grounds upon 
which his unfortunate therapeutics were founded. If they would 
be at the pains, they would be surprised to find how solid these 
were, and how much their own opinions, derived from the best 
authors since his time, coincide with those of a man whose 
writings they have avoided for fear of contamination; that the 
superstructure which he raised upon these good grounds was 
visionary and dangerous in the extreme, no one can be more 
ready to admit than myself; but I would not therefore reject 
the principles, any more than I would the gold which the original 
miner had put toa bad purpose. It will be seen in the sequel, 
that I by no means contend for all Brown’s principles. 
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vessels, and quote a few passages from some of the 
authors whose views I have adopted. 

Hunter observed, that when a large artery, as the 
crural of a dog, is exposed for some time to the air, 
its diameter becomes gradually diminished. 

Jones observed, that this contraction of the artery 
on exposure to the stimulus of the air was so great 
as to prevent pulsation in it*. Mr. Wilson, a most 
accurate observer, says that the fibres which pro- 
duce this contraction are distinctly visible f. 

Dr. Parry observed, that if a ligature be placed 
upon an exposed artery, so as merely to lie in con- 
tact with its surface without the knot being drawn, 
the vessel contracts where the foreign body touches 
it, but preserves its former area upon either side of 
the ligature. Professor Alison, in his Outlines, 
p. 34, has so well condensed the information we 
possess on this point, that I shall quote the whole 
of the passage. ‘The action of arteries on their 
contents seems to be always of the same kind as that 
which results from the physical property of elasti- 
city called into action by a distending force; but 
the following facts appear sufhcient to prove that 
they possess the vital power of tonicity, as formerly 
defined ¢{, which probably determines a greater de- 


* De Arteriz Sect Consecutionibus, p. 29. 

¢ On the Blood, p. 153. 

t ‘© There is a distinct evidence of the existence, in certain 
living solids, of a vital contractile power, distinguished by the 
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gree of reaction on their contents than mere elasti- 
city would occasion. 

I. In experiments made by many physiologists, 
particularly by Verschuir*, Thomson f, Guilio, and 
Rossi; Parry {, Hastings §, and Wedemeyer; it ap- 
peared, that by various stimuli applied to arteries, 
chiefly small arteries, which could not affect their 
mechanical properties, constriction of those arteries 
at the points irritated, lasting some time and then 
gradually relaxing, was induced. 

II. In experiments made by Wedemeyer it was 
found, that, when stimulating fluids (such as alcohol 
or vinegar of a certain strength) are injected into 
the arteries of living animals, there is great diffi- 
culty in pushing them forward into the veins; 
whereas mild fluids in the living body, and these 
irritating fluids in the dead, pass forward readily ||. 
peculiarities, that although liable to increase from the action uf 
stimuli, it requires no stimulus to excite it, and hardly, if at all, 
alternates with relaxation, but determines a certain degree of 
permanent contraction, during life, of the parts endowed with 
it, when no distending cause affects them: this property has 
been called Tonicity.”— Outlines, p. 9. ‘‘ Tonicity, according 
to the definition of the term,” says Hastings, ‘‘ is a mean state 
of contraction, and as such, we may add, must necessarily be 
dependent on irritability.” 

* De Arteriarum et Venarum vi Irritabili. 

+ Lectures on Inflammation. 

¢ On the Pulse. 

§ On Bronchitis. 

|| Edinburgh Medical and Surgical Journal, vol. xxxii, p. 10. 
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III. In experiments made by Mr. Hunter and 
Dr. Parry, it appeared distinctly, that the arteries of 
dying animals, especially those dying from he- 
morrhage, when emptied of their blood, contract 
immediately after death, and in some instances be- 
fore death, to a calibre considerably less than that 
which they afterwards gradually assume and then 
maintain till putrefaction begins ; which proves, that 
the tendency of living arteries to contraction is 
greater than their merely physical properties can 
occasion. . 

IV. In experiments made recently by Poiseuille, 
where an artery from an animal just killed was dis- 
tended by water urged by the pressure of a given 
column of mercury, and then the force of its re- 
action measured by the height of a column of mer- 
cury which the water expelled from it could sup- 
port, it appeared that the force of reaction excited 
by the distension of the recent artery was greater 
than the force used to distend it, and greater than 
an artery could exert some time after death, but be- 
fore any decomposition of its texture had com- 
menced *, 

These facts leave no room to doubt, that arteries 
possess, and must occasionally if not habitually 
exert on their contents, a truly vital power of con- 
traction. This being ascertained, we next observe, 


* Magendie, Journal de Physiologie, t. 8. 
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that various facts show the course of the blood to be 
variously modified, and probably much promoted on 
the whole, by causes acting at a distance from the 
heart, in modes which the merely physical properties 
of arteries cannot possibly explain.” 

Sir C. Bell says *, “‘The middle coat of an artery is 
of a very distinct structure: there is not the slightest 
doubt that it is fibrous, that these fibres contract, 
and that they lose their contractile power on death. 
It is a mistake to suppose that these are not visible 
in the greater arteries, although it be in the smaller 
branches that they bear the largest proportion to the 
other coats.” 

It is unnecessary to enter further upon the ques- 
tion of the muscularity and irritability of arteries’ in 
general, since even those who most strenuously 
deny the existence of a muscular coat in the larger 
trunks, have no hesitation in admitting that the 
smaller branches are contractile; and this is all 
which is essentially necessary in the prosecution of 
our present object, since it is to the condition of the 
smaller vessels that inflammation must be referred. 

After reviewing the various opinions and experi- 
ments on this subject, Dr. Bostock concludes in 
these words +, — “‘ It appears, therefore, that we are 
fully warranted in the conclusion, that the arteries 
possess a proper contractile power, and it is to be 
presumed that this power resides in their transverse 


* Human Anatomy, 6th edition, vol. ii, p. 82. 
t Physiology, vol. i, p. 402. 
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fibres. It appears likewise to be established, that 
this contractile power is principally seated in the 
capillary arteries; while the large trunks and the 
veins, although not destitute of it, possess it in a 
less degree.” 

That the greater power of contraction resides in 
the smaller arteries is proved from the observation 
of Hunter, that an injection forced into the arteries 
of an animal just killed, which retain their tonic 
power, is apt after a time to be forced back into the 
larger trunks. “The increasing muscularity of an 
artery,” observes Sir Charles Bell, “as it extends 
from the heart, is a provision for giving increase 
of arterial power in proportion to the diminution 
of the power of the heart.” “ When the blood 
has entered the capillary system, this fluid is evi- 
dently no longer under the influence of the heart, 
and is circulated only by the tonic powers or insen- 
sible contractility of the part *. 

Dr. Hastings sums up the general result of the 
numerous experiments which he performed on the 
arteries as follows :-— 

“TI, The blood-vessels through every part of the 
system possess a considerable share of irritability, 
by which they contract and. propel forward their 
contents. Hence the blood, by the action of the 
vessels, receives a new impulse in the most minute 
tubes ; and a well-regulated momentum is preserved 


* Translation of Bichat, vol. i, p. 592. 


IRRITABILITY. 17 


in every part of its course. But of all parts of the 
sanguiferous system, the capillaries seem most emi- 
nently endowed with this faculty, and are least in- 
debted to the presiding influence of the heart. Yet 
even in these vessels we can, with the fullest confi- 
dence, maintain, that the action of the heart is of 
consequence to sustain the healthy circulation; in- 
asmuch as it gives the first impetus to the blood, 
and preserves the harmony of the sanguiferous 
powers. ) | 
“TI. The vessels are endowed with this vital pro- 
perty, in order that each organ in the body may re- 
ceive such a supply of blood as will enable it duly 
to exercise its functions. It must therefore be evi- 
dent, that a healthy state of this property is abso- 
lutely necessary for the preservation of the animal 
functions; for if the vital contraction of the blood- 
vessels be either increased or diminished, irregular 
distribution of the blood inevitably follows; and 
from this fruitful souree numerous diseases arise— 
none certainly more frequently than inflammation.” 
Granting that the arteries, at least the smaller 
branches, are irritable and contractile, it remains for 
us to determine upon what their irritability depends; 
and we shall presently find that it is of importance 
to come to a conclusion on this head. This question 
again introduces us at once into a field of dispute, 
which has been most fully occupied by many of the 
most famous physiologists, and has furnished an 
inexhaustible subject of discussion for the greatest 
c 
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abilities—I allude of course to the question whether 
the irritability of a muscular fibre * be a property of 
that structure entirely independent of any nervous 
influence, or whether such influence be necessary 
for its existence; in fact, whether when a stimulant 
acts upon a muscular fibre, so as to produce con- 
traction, it acts immediately upon the fibre itself, or 
through the intervention of nervous tissue. I need 
scarcely say, that Haller was the promulgator and 
zealous defender of the former view, and that the 
latter was advocated by Whytt, Senac, Cullen, and 
Munro. It is unnecessary here to go through even 
the heads of the arguments adduced on both sides: 
it is known that the Neurologists had latterly gained 
much ground; so that Cuvier says, the objections 
to Haller’s doctrine are every day becoming more 
apparent f. 

Legallois endeavoured to prove, that there was a 


* Many physiologists, and particularly Bichat, deny the exist- 
ence of muscular fibre in the arteries; and maintain that their 
transverse fibres are of a peculiar texture not to be met with 
elsewhere. ‘To enter upon this question here would be mere 
logomachy, since all that I am desirous of establishing is, that 
the arteries are endowed with the properties of irritability and 
contractility. I shall therefore speak of the muscular coat of 
the arteries as being more convenient than the introduction of a 
new term or a circumlocution, and considering it of little conse- 
quence whether our limited observation can or cannot point out 
similarity of texture in tissues which can be proved to possess 
the same powers and the same susceptibility of impressions. 

+ Lec. d’Anatomie Comp. Introd. p. 22. 
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necessary dependence of the power of the heart 
upon the spinal chord; and this he appeared to have 
done, and thus to have invalidated Haller’s doc- 
trine: but Dr. Philip, by repeating his experiments 
with greater precision, discovered a source of fal- 
lacy in them. Legallois* had announced, that when 
the spinal chord is destroyed, every part of the body 
loses its contractility ; but Dr. Philip T discovered, that 
this is only the case when the chord is destroyed 
suddenly. On the contrary, when the destruction is 
effected slowly and gradually, he found that the 
heart was capable of continuing its contraction; and 
hence he infers the inherent contractility of mus. 
cular fibre f. 

It appears to me, that much of this dispute might 
have been saved, had the parties adhered at first to 
a simple logical rule, and satisfied themselves and 
each other that they were speaking “de eddem re.” 
This certainly was not the case. The term “ irrita- 
bility,” which had originally been used by Glisson 
in a physiological sense, and defined to be “ facul- 
tas percipiendi,” was employed, as Bostock ob- 
serves, in a somewhat different sense ; — by Haller, 


* Experiences sur le Principe de la Vie. 

+ Dr. W. Philip’s two papers in Phil. Trans. 1815, and his 
Experimental Inquiry into the Laws of the Vital Functions. 

t A very correct and elegant summary of the experiments of 
Legallois and Dr. Philip, and the conclusions which may be de- 
duced from them, is given by Dr. Roget, in the Supplement to 
the Encyclopedia Britannica, article ‘‘ Physiology.” . 

C2 
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it is intended to express the power inherent in the 
muscular fibre (its ‘“‘ vis insita”) of being excited to 
contraction on the application of a stimulant ; — ac- 
cording to Whytt, it means the faculty which the 
muscular fibre possesses of being affected by i1m- 
pressions by virtue of the intimate admixture of the 
nervous texture. The latter view I apprehend to be 
more strictly consonant with the original definition 
of the word given above. In this sense, the term 
“irritability ” may be considered as synonymous with 
the “excitability” of Brown, and the “ sensorial 
power” of Darwin. To the former of these authors, 
medical science is undoubtedly much indebted ; 
though few of its followers are willing to admit this, 
in consequence of the extravagant practice which 
the Brunonians founded upon the erroneous parts of 
his theories. I cannot, however, avoid quoting his 
opinions on the subject before us, inasmuch as I 
conceive them to be clear and just, as well as ori- 
ginal. | 

‘In all the states of life, man and other animals 
differ from themselves in their dead state, or from 
any other inanimate matter, in this property alone; 
they can be affected by external agents as well as 
by certain functions peculiar to themselves, in such 
a manner that the phenomena peculiar to the living 
state can be produced.”—‘ The property on which 
both sets of powers act must be named ‘ excitabi- 
lity,’ and the powers themselves ‘ exciting powers ;’ 
the effect, excitement.”-—“ We know not what exci- 
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tability is, or in what manner it is affected by the 
exciting powers. But whatever it be, whether a 
quality or a substance, a certain portion is assigned 
to every being upon the commencement of the living 
state *.” 

On the same subject, Darwin thus expresses him- 
self:—-“‘ The particles of the muscular fibre (which 
in its state of relaxation are supposed not to touch) 
cannot affect each other, without the influence of 
some intermediate agent: this agent is here termed 
the ‘spirit of animation,’ or ‘sensorial power ;’ but 
may with equal propriety be termed the ‘power 
which causes contraction ;’ or may be called by 
any other name which the reader may choose to 
afhx to it T.” 

_ The spirit of animation is the immediate cause of 
the contraction of animal fibres; it resides in the 
brain and nerves. In order to set the matter in a 
still clearer view, he thus recapitulates : — ‘“‘ There 
are three circumstances to be attended to in the pro- 
duction of animal motions— Ist, The stimulus; 
2d, The sensorial power; 3d, The contractile fibre }.” 

In the sense here attached to the term ‘“ irrita- 
bility,” it comprehends, or is the source ef, the Or- 
ganic Sensibility, the Organic Insensible Contracti- 
lity, and the Organic Sensible Contractility of Bi- 


* Elements of Med. vol.i, chap. 2. 
+ Zoonomia, sect. xii, |. * Sect. xii, 2. 
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chat; and is supposed to reside in every part of 
animal texture, and to bestow on it its susceptibility 
of life. I should rather say, that this property is 
supposed to be bestowed on every texture in conse- 
quence of the universal distribution of the nervous 
texture, in which alone it resides, and of which it 
constitutes the distinguishing feature. According 
to this view of the subject, the ‘“ vis insita” of Hal- 
ler will be the result of the organic muscular struc- 
ture, together with the irritability bestowed upon it 
by the nervous tissue, which is intimately mixed up 
with it, and bears about the same relation to it that 
the caloric does to the water of steam—the abstrac- 
tion of which leaves the oxygen and hydrogen com- 
bined as water, but deprives them of the properties 
which its presence had bestowed. In like manner, 
if the irritability bestowed by the nervous matter be 
abstracted from the muscular texture, this latter re- 
mains, but can no longer exhibit its characteristic 
contractility, not being able to feel the stimulus 
which should call it into play. 

‘‘Nemo sané inficias ibit, in animalibus adesse 
vim quandam centralem, cum qua vita intimo nexu 
conjuncta est. Nemo porro negabit, istam vim cen- 
tralem, nec systemati osseo, nec vasculoso, neque 
musculari, neque organis nutrientibus inherere ; 
sed systemati cuidam inniti, quod reliquis nobi- 
lius est, primumque animalitatis characterem in- 
volvit, et quo demto omnis vis perit. Certe hoc 
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systema nil aliud est, nec esse potest, quam systema 
nervosum *.” 

In support of this view, I may here quote the 
words of Burns :—‘‘ Concerning the true and pre- 
cise nature of the nervous energy, nothing ever can 
be said, because it never can come under the cogni- 
zance of our senses; and even concerning its pro- 
duction and operations, a very great deal is conjec- 
tural. We know, however, that there is such a 
principle; and that this principle, by the applica- 
tion of certain stimuli, exhibits certain actions or 
operations which are essential to life, and in which 
it consists. These actions, in the aggregate, may 
be called the natural and healthy action of the 
system: and the presence of this action is abso- 
lutely requisite for the continuance and support of 
the energy: further, whenever the action becomes 
changed, either in degree or nature, weakness is the 
consequence, and this weakness is proportioned to 
the difference betwixt the diseased aud natural ac- 
tion of the system f.” -— “If IL have been right in my 
position, that the energy is universally diffused and 
inherent in every part of the nervous system, I ap- 
prehend that the arguments in support of the ex- 
istence of a ‘ vis insita” will not have much weight f.” 

Supposing it then to be conceded, that irritability 
depends upon nervous influence, it remains for us 
to inquire upon which part of the nervous system 


* Lobstein, de Nervo Symp. p. 86. tT Page 44. + Page 79. 
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this important office devolves. For my own part, [ 
have little hesitation in attributing it to the gangl- 
onic or intercostal; or, as Sir C. Bell would have us 
call it, the “sympathetic system” (after Willis) — 
the organic system of Bichat. I have the greater 
confidence in adopting this view, since it is in ac- 
cordance with, and in some measure explanatory of, 
the theories which have been advanced by Jonston, 
Bichat, Reil, Copland, Wutzer, and Broussais, 
some of which will be presently considered. 

The full discussion of this interesting question 
would here be too great an interruption to the more 
immediate subject of this Essay: it will be sufficient 
to enumerate the heads of the arguments which have 
induced me to adopt the opinion stated above — the 
fuller consideration of them may be added in the — 
form of an Appendix. 

J. Itis evident, that the irritability of the circu- 
lating system 1s not dependent upon the cerebral or 
spinal systems *. — 

II. That the circulation can be affected through 
the medium of these systems. 

From this we may conclude, that the irritability 
on which the circulation is dependent must be be- 
stowed by some part of the nervous system distinct 
from, but intimately connected witb, the brain and 
spinal column. 

II. There is a negative probability, that the in- 


* Haller; Legallois ; Wilson Philip. 
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tercostal, ganglionic, or organic system is the source 
of this irritability, since no other use can satisfac- 
torily be assigned it, though it evidently has an 
office distinct from that of the other parts of the 
nervous system. 

IV. The positive arguments which justify us in 
attributing this property to the ganglionic system, 
are drawn, Ist, From the fact, that, as irritability is 
the most important property of organic matter 
(to which, indeed, it gives the susceptibility of life), 
so we may always find the rudiments of the gan- 
glionic system developed long before any other part 
of the nervous system, and that it is always deve- 
loped in monsters, even though the brain and spinal 
column be wanting ;—2d, Because the development 
of the ganglionic system is always proportionate to 
the irritability of the individual: thus, in women 
and young children, it is more developed than in 
men and old persons. ? : 

There are other arguments which confirm this 
view ; but it is unnecessary to dwell on them here: 
they will be found in the Appendix. If we are war- 
ranted in attributing irritability in any part to the 
ganglionic system, it will serve to elucidate the very 
considerable degree of this property which the ves- 
sels possess ; for to them the ganglionic nerves are 
principally distributed. 

Upon these grounds I think it is rendered highly 
probable, 
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First, That the circulation is owing to the irrita- 
bility of the heart and arteries ; and, 

Secondly, That this irritability is bestowed on 
these by the ganglionic or organic system of nerves. 

This irritability is of course, durmg health, ex- 
actly proportioned to the wants of the system, and 
consequently the circulation is duly performed ; but 
it necessarily follows, that any alteration in the pro- 
portion of this property must be attended by some 
derangement of the function which it governs; and, 
on the other hand, we are justified in attributing any 
derangement of the function to some morbid altera- 
tion in the governing power—the irritability. 

Assuming this point, I shall endeavour to show 
that the peculiar state of the vessels, which is sig- 
nified by the term “ inflammation,” is owing to a 
diminution of their irritability and contractility. It 
is not absolutely necessary that we should adopt 
this view of the source of irritability; but I have 
been anxious to establish the dependence of this 
property upon a particular part of the nervous 
system, since by this means it is brought more im- 
mediately under the control of such agents as affect 
the system—as stimuli or sedatives ; “for,” as Boer- 
haave maintained, “every agent must act primarily 
through the nerves.” 

“By a very little attention,” says Burns, “ we 
shall find that all these agents (stimuli) operate pri- 
marily on the nerves, increasing their action and 
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changing it, and of consequence the action of the 
vessels supplied by them *.” 

The truth of this doctrine has, I think, been very 
satisfactorily proved by the inquiries into the action 
of poisons, instituted conjointly by Dr. Addison and 
Mr. Morgan. All the contradictory facts hitherto 
adduced by physiologists in proof of their respec- 
tive views of the action of poisons on the system by 
absorption alone, or by sympathy, ‘are at once re- 
conciled,” says Professor Christison, “ by the theory 
which these gentlemen have founded on their re- 
searches, and which may be considered as the most 
modern.” — “They suppose (Dr. Addison and Mr. 
Morgan), that, like the other membranous. cavities 
of the body, the inner surface of the vascular system 
is supplied with an expansion of nervous filaments, 
on which poisons produce their peculiar impres- 
sions, and from which these impressions travel along 
the nerves to remote organs. In order, however, to 
account also for the correspondence observed be- 
tween the activity of poisons and the activity of 
absorption in the several textures to which they are 
applied, it would be further necessary to maintain, 
that the nervous expansion of the inner membrane 
of the blood-vessels is more peculiarly fitted than 
the sentient extremities of the nerves elsewhere, for 
receiving the impressions made by poisonous agents; 
nay, perhaps, that it is the only nervous expansion 


* Vol. i, p. 337. 
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which possesses that function, except in regard to 
those poisons which cause evident organic injury— 
such as inflammation or corrosion. This important 
doctrine is one towards which Mr. Morgan and Dr. 
Addison evidently lean, although they have not in 
their work adopted it explicitly *.” 

Although physiologists and pathologists of the 
present day pretty generally agree in referring the 
proximate cause of inflammation to an altered and 
morbid condition of the minute blood-vessels, they 
are by no means so unanimous in regard to the na- 
ture of this alteration: in fact, the opinions which 
they hold on this subject are most diametrically op- 
posed to each other. . | 

‘‘' There are,” says Professor Thomson}, ‘“ two 
hypotheses which divide the opinions of patholo-_ 
gists respecting the state of the capillary vessels 
affected with inflammation: according to the first, 
the inflamed vessels are in a state of increased ac- 
tion; according to the second, they act with less 
force than the trunks from which they are de- 
rived.” 

Of course it is of great importance that we should 
make up our minds in favour of one or other of 
these opinions, as we must necessarily frame our 
treatment accordingly. I hope, in the following 
pages, to make it appear extremely probable, that 
the latter is the more correct, and that the symptoms 


* Christison on Poisons, p. 12. t Page 64. 
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which constitute inflammation are referable to an 
atony of the capillary system of the part. 

This view is by no means new; but it has not 
yet been universaily adopted, especially abroad, 
though it appears to have been gaining ground 
considerably of late. It seems to have been first 
insisted upon by Vacca, an Italian physician, in a 
work entitled, “ Liber de Inflammationis Morbose, 
quee in Humano Corpore fit, Natura, Causis, Effec- 
tibus, et Curatione.” Published at Florence in 17685. 

His work contains much of the absurdity of hu- 
moral pathology, but his opinions on this part of his 
subject are clear and original. They are contained 
in the four following propositions :— “1. Infiam- 
matio cujusvis partis humani corporis nunquam fit, 
nisi in ipsa parte sanguis coacervetur et fere qui- 
escat.— 2. Coacervatio et semistagnatio sanguinis 
vel alii humoris corporis humani in quacumque ip- 
sius corporis parte minimé contingere potest, sine 
ipsius partis absoluta et relativa debilitate-—3. Data 
eadem partis cujusdam debilitate non solum coacer- 
vatio et semistagnatio sanguinis fiet in ipsius partis 
sanguineis vasculis, ut demonstratum est, verum 
etiam canales laterales, lymphaticos et adiposos ip- 
silus partis sanguis ingredi debet.—4. Ex majori 
collectione sanguinis in vasculis sanguineis alicujus 
partis, et ex ingressu ipsius in canales tam lympha- 
ticos quam adiposos, et ex ejusdam sanguinis per 
ipsos atque sanguineos canales lentissimo motu in- 
flammatio morbosa in eadem parte oriri potest.” 
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About the year 1790, a similar doctrine was stated 
and ably defended, in the Medical Society of Idin- 
burg, by Dr. Lubbock and Mr. Allen *.—Dr. W. Phi- 
lip adopted this theory of inflammation, and sup- 
ported it by numerous experiments {.—These were 
repeated and extended by Dr. Hastings {, who ap- 
pears to have placed the point almost beyond all 
further dispute. To these experiments I shall fre- 
quently have occasion to refer. 


* The latter subsequently supported this doctrine in his Lec- 
tures. Vide Dr. Thomson, p.70.—The peculiarity in Mr. Al- 
lén’s doctrine consists in the assertion, that the vessels which 
are the actual seat of inflammation contract with less force than 
the vessels nearer the heart, from which they receive their 
blood. | 

t Vide ‘‘ A Treatise on Febrile Diseases, by A. P. W. Phi- 
lip, M.D.” Third Edition. Page 17, et alzbi. 

t+ Vide ‘* A Treatise on the Inflammation of the Mucous Mem- 
brane of the Lungs, by Charles Hastings, M. D.” 
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In endeavouring to elucidate the proximate cause 
of inflammation, or the state of the vessels which 
gives rise to that peculiar morbid condition, I think 
we should direct our attention to such points as may 
be arranged under the following heads :— 

I. The causes of Inflammation, predisposing and 
exciting. 

II. The phenomena which are observable in this 
State. 

Ill. Its various terminations. 

IV. The treatment, and the ratio of the action of 
remedies. 

V. Such local actions as are analogous to, 
though not identical with, inflammation, and which 
in fact are perfectly healthy—as the action of blush- 
ing, the increased accumulation of blood towards a 
growing part, &c. &c. &c. 

First, The exciting causes of inflammation, ac- 
cording to Hunter*, are, 1. Some accidental force 
applied to a part, making a wound or bruise. 


* Page 250. 
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2. Some irritation, which does not destroy the tex- 
ture of the parts, but simply the natural actions; as 
many irritations — such as pressure, friction, heat, 
cold, blisters, pungent applications. 

We may pass over the first, or mechanical! class 
of causes, as being less applicable to our present 
inquiry than the second. 

Causes which come under the head of Irritants, 
may all be said to act primarily, by erciting the 
parts to which they are applied. But is this the 
ammediate way in which they produce inflamina- 
tion? A little consideration will, I think, convince 
us that it is not. Suppose, for instance, we subject 
any part of the body to the action of excessive 
heat, it presently becomes redder and hotter than 
natural, tumid, and painful. Now the question is, 
whether these symptoms are produced by the pri- 
mary stimulus communicated by the heat to the ves- 
sels of the part, or by the subsequent debility in- 
duced by the primary over-excitement rendering 
them incapable of sustaining their usual degree of 
action*? The latter I should conceive to be by far 
the most reasonable supposition; and it is consi- 
derably strengthened, if we attend to the effects 
produced on the nervous system generally when 
subjected to the influence of intense heat: at first, 
there is a universal excitement; but this is presently 
followed by a no less universal collapse, prostration 


* Dr. Hastings, p. 79. 
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of strength, and syncope. ‘For all the stimulant 
powers may carry their energy to the degree under 
which no excitement will arise. The reason is, that 
the body becomes no longer susceptible to the ope- 
ration of the stimulus—another expression for which 
is, that the excitability is consumed. The excitabi- 
lity, thus exhausted by stimulus, constitutes debility ; 
which may be denominated indirect, because it does 
not arise from defect but excess of stimulus *.” 

If such are the effects of heat on the whole ner- 
vous system, it is but reasonable to suppose that it 
would act in a similar manner upon the vital powers 
of any part to which it may be applied: the conse- 
quence of this would be, that the irritability of the 
vessels being diminished, they would no longer be 
able to resist the impulse communicated to the blood 
by the heart, or to assist in propelling it: they 
would therefore become distended and overcharged 
with blood; and from this, as we shall presently 
see, result all the symptoms of inflammation. It is 
exactly upon the same principle that other positive 
agents produce inflammation: they first excite the 
vessels to increased action; then, having exhausted, 
they reduce them to a less degree of action than is 
necessary for the due performance of their func- 
tions. 

It is a well-known principle in the phenomena of 
the irritability resident in a muscular or contractile 
structure, that long-continued, violent, and inordi- 

* Brown, chap. iii. 
D 
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nate exertion, exhausts the irritability, and renders 
the part incapable of further action*: this is a 
matter of daily experience in the muscles of volun- 
tary motion in ordinary use. Nor is this principle 
confined to muscles which are under the control of 
the will, and have a natural tendency to alternate 
contraction and relaxation: the same holds good in 
the involuntary muscles, which, although they act 
for an indefinite period in the particular degree 
which is natural, yet can be exhausted by over-ex- 
ertion t. To this I conceive we must attribute the 
irregular action of the heart, and sometimes its total 
failure, which frequently follows inordinate action, 
and even perhaps in some instances death, as of an 
animal which has been violently hunted: certain it 
is, that, after death produced by such a cause, we 
find the irritability of the whole system exhausted, 


so that no stimuli can induce contraction of the 
muscles {. ! 


* «¢In every contraction of a fibre, there is an expenditure of 
the sensorial power or spirit of animation; and where the exer- 
tion of this sensorial power has been for some time increased, 
and the muscles or organs of sense have in consequence acted 
with greater energy, its propensity to activity is proportionally 
lessened ; which is to be ascribed to the diminution or exhaustion 
of its quantity.*—Darwin’s Zoonomia, sect. xii. 


+ ** The involuntary muscles,” 


says Dr. Alison, ‘‘ require in- 
tervals of relaxation equally as the voluntary.” 
t Indeed certain agents have the specific power of exhausting 


the irritability of the heart§. Thus Mr. Brodie observed, ‘* that 


§ Christison on Poisons, p. 16. 
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In the same way it is reasonable to suppose, that 
an irritant acting as a violent and constant excite- 


when the infusion of tobacco was injected into any part of the 
body, it speedily caused great faintness and sinking of the pulse; 
and on examining the body instantly after death, he found the 
heart distended and paralyzed, not irritable even to Galvanism ; 
and its aortal cavities filled, not with black, but with florid 
blood, while the voluntary muscles were as irritable as after 
other kinds of death *.—The upas antiar he found to be similarly 
circumstanced ¢.—The same phenomena have been observed in 
the instance of other poisons, which, however, have also the 
power of acting on various organs besides the heart.—Arsenic 
and oxalic acid are of this kind. In an animal killed by arsenic, 
whose heart immediately after death contained arterial blood in 
its aortal cavities, and was insensible to Galvanism, Dr. Camp- 
bell found the gullet contract under Galvanism for twenty mi- 
nutes, and the voluntary muscles even longer {.— Dr. Coindet 
and I frequently witnessed the same facts, in animals killed with 
oxalic acid. When the heart, at the moment of death, was com- 
pletely, palsied and deprived of irritability, we saw the intestines 
moving, and the voluntary muscles contracting long and vigo- 
rously from the mere contact of the air §. 

The same effect was also observed by Mr. Brodie, as well as 
by Orfila, to follow poisoning by arsenic (p. 208).—Majendie 
remarked the same effect of pure hydrocyanic acid (p. 560).— 


* Philosophical Transactions, 1811, p. 186. — When death 
begins with any other organ but the heart, the heart remains 
for some time after irritable, and contains black blood in all its 
cavities. 

ft Ibid. p. 196. 

{ Dissert. Inaug. de Venenis Mineral. Edinburgi, 1813. 

§ Edinburgh Medical and Surgical Journal, xix, passim, 
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ment to the action of the coat of an artery, exhausts 
its irritability, and thus renders it incapable not 
only of contracting, but of sustaining the column of 
blood sent to it by the heart’s action. This view of 
the subject has been amply confirmed by the nume- 
rous experiments of Dr. Hastings; which prove, 
that, “ whenever the excessive application of sti- 
muli has impaired the excitability of the small ves- 
sels, the phenomena of inflammation are fully mani- 
fested *. 

By far the most common cause of inflammation, 
is cold. ‘To this, indeed, we may fairly attribute 
a very large proportion of the deaths in what is 
termed a temperate climate. ‘ The popular opi- 
nion,” says the writer of a valuable article on Cold 
in Rees’s Cyclopeedia, “‘in regard to the influence 
of this agent on the health, is, in this country, 
founded altogether in error. During a mild winter, 
complaints of the unwholesomeness of the season 
are heard perpetually, and the salubrity of frost is 
generally extolled. Now the fact is entirely the 
reverse, as the experience of every physician will 
evince.” 

Accordingly, Dr. Fothergill, in his Observations 
on the Weather and Diseases, says, ‘ It has been 


Wepfer attributes the same action to the coculus Indicus 
(p.649) 5 and the experiments of Majendie, and Delille, and of 
Mr. Brodie, teach us the same, in regard to the upas antiar 
(p. 650). 

* Page 93. 
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frequently observed, and, as far as the bills of mor- 
tality may be depended on, it is demonstrable, that 
an excess of wet and moderate warmth is not so in- 
jurious to our constitution as a very cold season.” 

Wintringham and Huxham, who both paid parti- 
cular attention to the subject, came to the same con- 
clusion. 

Dr. Heberden, in his Remarks on the Increase 
and Decrease of several Diseases in London, clearly 
demonstrates the same point by tables of the num- 
bers of deaths in different years. Thus, in the year 
1795, the mean temperature of the first five weeks 
was 23°; and during this period there occurred, in 
London, no less than 2,823 deaths. In the year fol- 
lowing, vz. 1796, the mean temperature of the first 
five weeks was 43°, and the number of deaths was 
only 1,471—showing an excess of deaths during the 
severe cold of the former period over those during a 
warmer season, of 100 to 52. 

The effects of the intense cold of this winter 
_ were no less remarkable in other places. Dr. Currie 
informs us; that there were no less than 15,235 
patients admitted that year under the care of the 
Liverpool. Dispensary, being the largest number ever 
admitted in one year, and exceeding the number 
during the year 1796 by 2,234 ; the very great dif- 
ference in the numbers of admissions being princi- 
pally during the months of February and March *. 


* Medical Reports, vol. i, p. 227. 
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In January 1814 we learn, from Dr. Heberden, 
the mean temperature was 25°; in the same month 
of 1815, 35°: in the former, the deaths amounted 
to 1,677; in the latter, to 1,443, or as 100 to 86. 

The subject of cold is thus rendered extremely 
interesting and important, and demands our strictest 
attention and most careful investigation: the more 
so, since the nature of its operation on the living 
body seems to be invested with considerable diffi- 
culty; at least we are entitled to say so, if we con- 
sider the various opinions which authors have en- 
tertained in regard to it, and the various theories 
“upon which they have attempted to explain it. 

“ No subject,” says Professor Thomson, ‘is more 
deserving of study, than the effects which are pro- 
duced in the human body by the operation of cold 
applied to its surface; but the subject is at the same 
time exceedingly extensive, complicated, and difh- 
cult. So diversified, indeed, are these effects, that 
it requires no mean confidence in theoretical reason- 
ing to believe, that the operation of cold in pro- 
ducing them is explicable upon any single general 
principle *.” 

Cullen was well aware of the difficulties of the 
subject ; for he observes, “ the operation of cold on 
the living body is so different in different circum- 
stances, as to be of dificult explanation. The sub- 
ject, therefore, is attempted with some difhidence.” 


* Page 58. 
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To obviate the difficulty as much as possible, he 
attributes to it three distinct effects. 

‘J, Under certain circumstances, it has manifestly 
a sedative power. It can extinguish the vital prin- 
ciple entirely, either in particular parts, or in the 
whole body; and, considering how much the vital 
principle of animals depends upon heat, it cannot 
be doubted that the power of cold is always more 
or less directly sedative. But it cannot diminish 
the natural vigour of the vital principle, till the cold 
applied is under 62°; nor even then will it have this 
effect, unless the cold be of an intense degree, or be 
applied for some length of time to a large portion of 
the body. 

“TT. It is equally manifest, that, in certain circum- 
stances, cold proves a stzmulus to the living body, 
and particularly to the sanguiferous system.” It ap- 
pears to me, that every change of temperature, from 
a higher to a lower degree, will prove more or less 
stimulant, excepting when the cold applied is so 
intense as immediately to extinguish the vital prin- 
ciple in the part. 

“TIT, It is manifestly, also, a powerful astringent, 
causing a contraction of the vessels on the surface 
of the body, and thereby producing a paleness of 
the skin, and a suppression of perspiration; and it 
seems to have similar effects when applied to in- 
ternal parts. It is likewise probable, that this con- 
striction—as it takes place especially in consequence 
of the sensibility of the parts to which the cold is 
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applied— will in some measure be communicated to 
other parts of the body, and that thereby the appli- 
cation of cold proves a tonic power with respect to 
the whole system. It will be obvious, that these 
several effects of cold cannot all take place at the 
same time, but may in succession be variously com- 
bined *.” 

We cannot, I conceive, do otherwise than acquiesce 
in these observations, as far as they go; since each of 
the effects here mentioned is matter of daily expe- 
rience. We constantly see parts benumbed with 
cold, even to paralysis T; and but too frequently the 
vitality of the whole system destroyed by the same 
agent, which must be attributed to its sedative | 
power. The benefit derived from cold water in 
syncope, tardy labour, uterine and other hemor- 
rhages, are familiar examples of its stimulating action. 
The shrinking of the surface of the body in a cold 
day seems to prove its astringency ; whilst every one 
must have felt, in health at least, its invigorating or 
tonic effects. 

These observations are easily made; but it is by 
no means so easy to explain how a single agent, 
and that of a zegative character, can produce effects 
of so opposite a character; insomuch that the cele- 
brated author just quoted, in treating of cold as a 
cause of inflammation, says, “‘ How this may pre- 
cisely operate, I will not pretend to say. I think 


* Practice of Physic, p. 548. 
+ Abercrombie on Diseases of Brain, &c. p. 291. 
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difficulties attend every theory which has been pro- 
posed.” 

For my own part, I have carefully perused the 
works from which I thought it most likely that I 
should receive assistance in the investigation of this 
subject. I wish I could say they had removed all 
its difficulties, or that I could attempt the subject 
with more confidence. All that I can venture to 
hope is, that I may in some measure reconcile some 
of the conflicting opinions of authors, and point out 
the road for a successful investigation of so im- 
portant a subject. Indeed, I cannot help thinking 
it will be found quite possible to explain, in a satis- 
factory manner, the apparently contradictory effects 
which have been attributed to cold, if we only keep 
in mind that “its effects are according to the degree 
in which the cold is applied, the state of the system, 
the part of the body to which it is applied, and the 
mode of its application *.” By this I think we may 
avoid the necessity of adopting the “accumulated 
excitability” of Brown, or the accumulation of 
sensorial power of Darwin ft. 

Where cold of a temperature below 62° is ap- 
plied to any part of the human body for a consi- 
derable time, there can be no doubt that it must act 
primarily as a sedative; since, in fact, it abstracts 

* Thomson. 


+ Elements of Medicine, vol. i, sect. 37. 
t Zoonomia, vol. i, sect. 12. 
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the stimulus of heat which is necessary for exciting 
those actions which support healthy life. But it is 
not by this single step that the various effects are 
produced. ‘Some controversy has been maintained 
among physicians,” says the writer of the article in 
Rees’s Cyclopedia before referred to, “as to the 
mode of action of cold on the living body, and some 
apparent inconsistency is to be found in the lan- 
guage of authors on this subject. This has arisen 
from not distinguishing between the direct and the 
indirect effects of cold. The direct effects of the 
application of cold, or, strictly speaking, the abstrac- 
tion of heat, is simply the abstraction of a great and 
general stimulus—viz. heat—and this is of neces- 
sity a sedative operation. Hence, by its continu- 
ance, all the actions of the system and the functions 
of life are enfeebled, and ultimately destroyed. This 
the two late systematic writers, Drs. Brown and 
Darwin, contend is the only operation of cold.” 
This sedative power is sufficient to account for the 
inflammation which sometimes takes place in a part 
during the application of cold; for it follows, of 
course, that the natural and necessary stimulus of 
heat being continually abstracted, the vital powers 
of the part will presently be diminished ; and this 
diminution of power will first be felt by the minute 
blood-vessels. Ifthe degree of cold is only so far 
below 62° as to produce a moderate diminution of 
the vital powers of the vessels, they must presently 
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yield to the column of blood pressing on them a 
tergo, and, becoming distended, give rise to the 
phenomena of inflammation *. 

It is in this way, I apprehend, that we must ac- 
count for the inflammation of the lungs some- 
times commencing whilst they are yet exposed 
to the influence of cold air, with which the action 
of respiration brings them immediately into contact 
(so that Dr. Brown classes them with the external 
parts), and from which it is impossible to guard 
them as we do the surface of the body {. 

If the cold be more intense, mortification will 
ensue from the entire destruction of the vitality of 
the part, as I shall endeavour more fully to explain 
when treating of mortification. In the mean time I 
may observe, that the sedative effect of cold, and 
consequently its power of producing inflammation 
and mortification, is much increased by the previous 


* <* Every more intense degree of cold,” says Cullen, ‘‘ that 
does not immediately produce gangrene, stupifying the part, and 
stopping all motion of the fluids, operates by producing an in- 
flammation. 

+ It rarely happens that inflammation occurs under the actual 
exposure to cold; yet it does sometimes, and therefore I have 
thought it necessary to give it a distinct head. Thus, for in- 
stance, a person leaves a warm room, thickly clothed and well 
guarded against the keen blasts of the east, against which he is 
to travel; yet, before he arrives at his journey’s end, he feels a 
sore throat or an inflammation of the lungs. Again, if one sits 
with a draft of cold air on any part of the body, that part will 
become affected with rheumatism even before we move. 
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operation of such causes as tend to diminish the 
strength of the system generally, and particularly 
the circulation; as ‘“ fastings, evacuations, fatigue, 
a last night’s debauch, excess in venery, long watch- 
ing, much study, rest immediately after great exer- 
cise, sleep, and preceding disease *.” 

But in other and more common instances, cold 
produces no ill effect until heat has been subse- 
quently applied to the part. Of this we have nu- 
merous instances, in the persons of those whose 
limbs have been thus treated when affected with 
frost-bite, and have consequently been lost by mor- 
tification. An exemplification of this, on a very 
large scale, is mentioned by Baron Larrey Tt. “ All 
writers on this species of mortification,” he observes, 
“have considered cold as the determining cause ; 
but if we attend to the period when the complaint 
begins, and the phenomena which accompany it, 
we shall be convinced that coid is merely the pre- 
disposing cause. In fact, during the three or four 
exceedingly cold days which preceded the battle of 
Eylau (the mercury having fallen to 10, 11, 12, 13, 
14, and 15 degrees below zero of Reaumur’s ther- 
mometer), and until the second day after the battle, 
not a soldier complained of any symptom depending 
upon the freezing of parts. Nevertheless, they had 
passed these days, and a great part of the nights 


* Cullen. 


t In his Memoires de Chirurgie Militaire, tome iii, p. 60. 
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of the Sth, 6th, 7th, 8th, and 9th of February in 
the snow, and the most severe frost. The imperial 
guard, especially, had remained upon watch in the 
snow, hardly moving at all, for more than twenty- 
four hours ; yet no soldier presented himself at the 
ambulance (or caravan for attending to the sick), 
nor did any one complain of his feet being frozen. 
In the night of the 9th and 10th of February, the 
temperature suddenly rose, the mercury ascending 
to 3, 4, or 5 degrees above zero. A great quantity 
of sleet that fell on the morning of the 10th, was the 
forerunner of the thaw which took place in the 
course of that day, and continued in the same de- 
gree for several days. From this moment many 
soldiers of the guards and the line applied for suc- 
cour, complaining of acute pain in the feet, and of 
numbness, heaviness, and pricking in the extremi- 
ties. The parts were scarcely swollen, and of an 
obscure red colour. All the patients assured me 
that they had not experienced any painful sensation 
during the severe cold to which they had been ex- 
posed on the night-watches of the 5th, 6th, 7th, 8th, 
and 9th of February; and that it was not till the 
night of the 10th, when the temperature had risen 
from 18 to 20 degrees, tliat they felt the first effects 
of the cold.” Those who warmed themselves at the 
fire suffered most. 

In such cases it is quite evident, that the inflam- 
mation is produced by the stimulus of the heat sub- 
sequently applied, even though that be less than 
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the ordinary temperature of the atmosphere; which 
fact Burns thus explains :—‘“ The production of in- 
flammation by any agent depends in a great degree 
upon the suddenness of the operation of the agent 
which excites it; for a quantity of stimulus, which, 
if suddenly applied, will produce inflammation, may 
be applied slowly with impunity. From which it 
will follow, that any given stimulant must more 
easily produce inflammation ina part which has a 
low action, than in one having a vigorous action ; 
there being a greater disproportion in the one case 
than in the other, betwixt the action induced by the 
agent, and the previous action of the part. Hence 
very slight stimuli will induce inflammation in parts 
which have been weakened by cold *.” 

In other instances, again, inflammation of a part 
follows its exposure to intense cold, though no heat 
or other stimulus is subsequently applied from with- 
out. The reason of this is sufficiently apparent. 
The ordinary temperature of the atmosphere be- 
comes, under these circumstances, a stimulus; but 
if even this should be guarded against, inflamma- 
tion may supervene, unless the temperature of the 
part be kept materially lower than natural, and al- 
lowed to rise only by degrees; for, unless this be 
done, the heat which is continually brought to every 
part of the living body by the circulation of the 
blood, will, on the removal of the cold, begin to 


* Vol, i, p. 302. 
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accumulate afresh; and, under these circumstances, 
must prove a stimulus greater than the part can bear, 
after having been for some time unused to any sti- 
mulus, in consequence of the excessive abstraction 
of heat. In fact, a part which has been cooled 
down considerably below zero, is no more capable 
of supporting the stimulus of the blood at 98°, than 
a part at that natural temperature is capable of bear- 
ing the stimulus of water at 212°. The explanation 
is precisely the same as that given in the last case 
in the words of Burns. 

There is yet another class of cases of inflamma- 
tion consequent upon cold; wz. where the parts 
affected are at a considerable distance from that to 
which the cold is applied, particularly if the latter 
should be the feet. This we must attribute to a 
sympathetic affection of the nerves, causing irre- 
gular action of the vessels and disturbance of the 
just equilibrium of the circulation, and particularly 
in such organs as, from weakness or other causes, 
happen to be most liable to inflammation. Thus, 
cold applied to the feet will cause inflammation of 
the throat in one individual, of the lungs in another, 
and of the abdomen inathird. I admit that this 
sympathy is a mysterious subject, and very little 
understood; but its influence is not on that account 
less firmly established: indeed we are constantly 
obliged to refer to it in the present limited state of 
our knowledge; and, in the instance before us, it is 
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difficult to conceive any other means by which an 
inflammation of the lungs could be produced by the 
simple exposure of the feet to cold fcr afew mi- 
nutes. 

That positive agents act thus by sympathy, in 
distant parts, there can be no doubt; and that cold, 
though a negative agent, possesses a similar power, 
must, I presume, be acknowledged by all who have 
seen the immediate action of torpid bowels upon 
the affusion of cold water on the feet; or the im- 
mediate check given to uterine hemorrhage, by a 
similar affusion over the abdomen. Dr. Currie, in 
his very excellent work on the effects of cold in 
fevers*, says, “It is well known that the general 
action of cold may be extended all over the system 
by its application to a part. The use of cold in 
liemorrhage is often regulated by this maxim. I 
have found that the hemorrhage from the lungs may 
be stopped, by immersing the feet in cold water. 
Ihave found that a still more powerful effect was 
produced in hemorrhage, by immersing the body up 
to the pubes in cold water—a practice that I can 
speak from experience is often safe and efficacious 
in this disease.”-—And again: —‘“‘ The extensive 
sympathetic connection between the skin and the 
internal surface of the stomach and alimentary canal, 
enables us, in many instances, to act upon the latter 


* Medical Reports, vol. i, p. 220, second edition. 
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by the medium of the former; hence arises the great 
relief experienced from its exhibition, in cases of 
obstinate constipation.” 

This brings me to the consideration of the stzmu- 
lating effects which follow the application of cold to 
the living body. | 

On this subject I cannot do better than make 
another quotation from Dr. Currie’s very classical 
work. ‘* The system *,” he says, ‘ will often bear 
a sudden, a general, and a stimulating application 
of cold, when it shrinks from its slow and succes- 
sive application. To speak of cold in any form act- 
ing asa stimulant, seems to some learned friends, 
not merely an error, but an absolute contradiction 
in terms. Heat they affirm to be the universal sti- 
mulus; and cold, being merely the privation of heat, 
must, in their opinion, always have a sedative ope- 
ration. As well, it is said, may darkness, which is 
the privation of light, stimulate the eye; as cold, 
which is the privation of heat, stimulate the general 
system. That cold can never act as a stimulus, was 
a favourite dogma of the late Dr. Brown: it was a 
necessary consequence of his general doctrines of 
life. As he admitted of only two classes of diseases, 
namely, of increased and diminished excitement, so 
he reduced all remedies into two corresponding 
classes; such as diminish, and such as increase this 
excitement. That cold in extreme degrees is a 


* Page 72, vol. i. 
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powerful and effectual sedative, is incontrovertible : 
he therefore held it to be a sedative in every de- 
gree, without being at the trouble to point out the 
line of temperature below which the term cold is 
applicable. 

On the operation of cold, he was singularly erro- 
neous. It is to his disregarding the action of cold 
on the sensations, that the error of Dr. Brown is 
more immediately to be traced. It is not so easy to 
understand why Dr. Darwin, who understood the 
laws of sensation so well, should also have disre- 
garded the influence of cold on this sensorial power. 
He seems to consider the application of cold as 
merely subtracting the stimulus of heat, and thus to 
be altogether negative *; without adverting to that 
most powerful sensation by which great and sudden 
changes from a higher to a lower temperature are 
attended, and the sedative influence of cold for a 
time counteracted. The stimulating action of cold, 
though short in duration, is powerful in degree. 
In the torpor of convulsion, when weaker stimuli 
are unperceived, the affusion of cold water on the 
naked body will often excite the dormant sensibi- 
lity, and introduce a new action throughout the 
nervous system. In the apoplectic state brought on 
by the fumes of charcoal, this remedy is of all others 
most efficacious. When dogs are suffocated in the 
Grotto del Cani, it is well known that they are re- 


* Zoonomia, vol. ii, p. 757. 
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covered by plunging them in the adjoining lake. 
And in other animals, when the last motions of life 
are apparently over, the same application will some- 
times, as [ have observed, renew the contraction of 
those fibres that seemed before fixed in death. Can 
darkness stimulate the eye? No: darkness produces 
no sensation. Can cold be rendered stimulating ? 
Surely no one, after what has been said, will deny 
it; unless, indeed, it should be said that it is not 
the cold that stimulates, but the sensation which the 
cold produces—a point which it would be waste of 
time to dispute.” 

Notwithstanding this last sentence, I cannot help 
thinking that it is strictly correct to ascribe the 
effects mentioned by Dr. Currie to the painful sen- 
sation which the sudden application of cold pro- 
duces: for, as Burns says, ‘‘ pain is produced both 
by an increase and diminution of action; and there- 
fore we are not to be surprised that cold should be 
productive of a very unpleasant sensation or pain. 
The absence or diminution of any accustomed sti- 
mulus must be productive of pain; and this pain 
will be violent in proportion to the extent and con- 
tinuance of the diminution. The want of food pro- 
duces, first, slight uneasiness, then more acute pain; 
and the same may be said of heat *.” 

Ingenious as are the arguments by which Dr. 


* Page 296, vol. i. 
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Currie endeavoured to establish the stimulating 
power of cold, they have been considered by many 
as insufficient; and the generality of authors have 
adopted the views of Brown and Darwin, in so far 
at least as they teach that cold always acts primarily 
as a sedative. 

Dr. Stock, in 1805, published a little volume, en- 
titled “‘ Medical Collections on the Effects of Cold;” 
in which he undertakes to show, that, in conse- 
quence of this power, cold is a useful remedy in 
almost every disease contained in Cullen’s No- 
sology. 

Tt would be needless here to attempt to pursue 
the subject through all the maze of arguments to 
which it has given rise. I cannot do better, than 
conclude by quoting another passage from the ar- 
ticle in Rees’s Cyclopedia, before referred to. 
“When, again, Dr. Cullen speaks of the stimulant 
power of cold, he means its indirect action, or the 
consequences which result from the subsequent ope- 
ration of the air after the cold is withdrawn. These 
consequences are attributed by Drs. Brown and 
Darwin, not to the cold, but to the returning sti- 
mulus of heat. The dispute, therefore, is obviously 
little more than verbal: the direct application of cold 
is sedative, the indirect is stimulant, whatever theory 
we adopt on the subject.” 

The subject of cold must again come under our 
notice, when we treat of the remedies of inflamma- 
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tion; and I think it will be best to reserve for that 
place some further remarks which I have to make 
on its apparently stimulating action. 

Inflammations frequently occur, which cannot be 
referred to the agency of any cause of which we 
can take cognizance: these are said to arise spon- 
taneously ; but I think there can be no doubt that 
they are all induced by some cause, however subtle, 
which ultimately brings the vessels into the state of 
diminished activity. 

A review of the predisposing causes* of inflam- 
mation will, I imagine, materially corroborate the 
opinion which I have advanced on the point before 
us. These causes may be said to be of two kinds, 
general and local. 

The general predisposing causes are, I, A state 
of plethora; II, A state of debility. 

I. The state of plethora is that in which the 
blood-vessels are constantly distended, and, as well 
as every other part of the system, in a state of un- 
natural excitement: in fact, the tone of the vessels 
in every part is on the stretch—or, as Hunter ex- 
presses it, ‘ their action is already as high as it can 
possibly be without causing disease ;’—and it is 


* Predisposition to disease, is that state of the body that 
recedes from health, and approaches to disease, in such a man- 
ner as to seem still within the boundaries of the former; of 
which, however, it is only an insidious and deceiving resem- 
blance.—Brown’s Elements of Medicine, vol. i, p. 8. 
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easy to conceive, that if by any means their power 
be diminished in a particular part, they will there 
be immediately forced and distended with a still 
larger proportion of blood, in consequence of the 
power exerted by every other part: or, on the con- 
trary, if the general system be excited, any part that 
is weaker than the rest must give way. The ag- 
gravated character of the inflammation which occurs 
in persons of a plethoric habit of body, has attracted 
particular attention; and hence the phlogistie dia- 
thesis is said to prevail in such individuals: but the 
fact is, that inflammation is by no means so frequent 
or so fatal an occurrence in such constitutions, as it 
is where the other general predisposing cause exists; 
V13.— , 

II. Where the whole system is in a state of de- 
bility, and the circulation languid; the tone of the 
whole being diminished, and especially that of the 
blood-vessels. In such a state the system is pecu- 
liarly liable to be acted upon by comparatively 
slight agents, since it has the least power to resist 
them ; and at the same time any, even the least, di- 
minution in the remaining powers of the vessels of 
one part, must render it utterly incapable of per- 
forming its function of passing the blood onwards ; 
and the consequence is, that this fluid accumulates 
in such parts, and produces those symptoms which 
constitute inflammation. Every one who has seen 
much of disease will, | have no doubt, concur with 
me in saying, that inflammation is a more frequent 
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and a more formidable occurrence in such systems 
than it is in the plethoric, although the symptoms 
have not the same aggravated character as in a ple- 
thoric subject. 

“We cannot expect,” says Burns, “to see the 
diseased action so great in them (the weak) as in 
the strong, although it is such as to destroy them, 
because the energy which is to support it is less. 
Still, although it be not considered as absolutely as 
strong or great, yet, relatively considered with re- 
gard to the power, it is great *.” 

The great danger of inflammation in a aoa con- 
stitution is increased, first, by the neglect and over- 
sight which its insidious attack and advances occa- 
sion; and, secondly, by the inefficiency of our re- 
medies, as compared with those which we use ina 
plethoric habit. This, by the use of a lancet, we 
can reduce to the medium state of fulness which is 
least favourable to inflammation; but it requires a 
long time to bring up the strength to the same point; 
for we labour under the additional disadvantage of 
having to contend with those local congestions, 
which, though primarily induced by weakness of 
the vessels, become secondarily a cause of keeping 
up the disease, by preventing the vessels from re- 
turning to their natural state. 

Debility, which we consider to be of so much im- 
portance as a predisponent to inflammation, is the 
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‘natural habit of body in certain individuals, and 
cannot be accounted for by reference to any parti- 
cular causes within the reach of our observation. 
What is termed the relaxed sore throat is a familiar 
example of inflammation in such habits: in this it 
is evident that the vessels are in a state of atony, as 
the disease is removed by direct stimulants. This 
relaxation of the vessels often extends to the glottis 
and larynx, and occasions the most irritating dry 
cough; which however, in many cases, may be re- 
moved by keeping a piece of ginger or horse-radish 
in the mouth; thus stimulating the part by sym- 
pathy, as the saliva is swallowed. 

But debility may also be induced by causes which 
are quite palpable, and which might therefore them- 
selves be termed predisponents to inflammation. 
First, Previous illness and necessary treatment. In 
proof of this, I need only refer to the very frequent 
occurrence of erysipelas in the patients in hospitals, 
who have been previously reduced by active treat- 
ment. I have myself, within a few weeks, seen 
three cases of acute peritonitis supervene in patients 
who had been previously reduced by illness. This 
kind of inflammation is notoriously frequent in 
women who labour under disease of the uterus, even 
after they have been brought to the lowest state by 
their former complaint. Acute attacks of peripneu- 
mony frequently occur in patients already emaciated to 
the greatest degree by Phthisistuberculosa. Cynanche 
laryngea is not uncommon, even to a fatal extent, 
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in children who have been debilitated by measles. 
Pericarditis, in its most acute form, frequently car- 
ries off patients who had previously been so weak- 
ened as to be incapable of bearing the least further 
depletion. Rheumatism, with very aggravated 
symptoms, is often among the sequele of fever. I 
must not omit to mention another example, which is 
but too frequently seen—vz. the inflammation, pro- 
ceeding to ulceration and sloughing, over the sa- 
crum, in patients who have been long ill with fever. 
Here, not only is the vitality of the whole constitu- 
tion diminished, but particularly of the part, in con- 
sequence of continual pressure. 

II. Habits of life.— This is particularly well 
shown by the Bills of Mortality, which have been 
published at various times; affording comparative 
views of the proportion of deaths in any given num- 
ber of persons residing in close and crowded cities, 
subject to want, and of uncleanly habits; and of an 
equal number residing in the country, who, though 
subject to harder labour and more exposed to cold, 
have the benefit of more wholesome food and fresh 
air. — I may here, again, refer to Dr. Alison’s paper 
on Scrofula, where this point is very clearly esta- 
blished upon numerous authorities, as well as his 
own observations. 

Dr. Perceval found, that one half of the children 
born in Manchester died under five, and the same 
rate of mortality applied to Norwich; whilst in the 
village of Royton, near Manchester, only one- 
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seventh of the children born died under five—so 
that the mortality in the village was to that of Man- 
chester as two to seven. The country parish of 
Waverton, near Chester, afforded very nearly the 
same comparative mortality as that of Royton. The 
healthiness of the parish of Rafford, in the north of 
Scotland —so far as can be judged by four years’ 
experience—is to that of Manchester, in children 
under two years of age, as twenty-one to four. 

Dr. Alison quotes many other authorities illustra- 
tive of the comparative mortality of town and coun- 
try, and says, ‘‘ These facts, showing the immense 
mortality among young children in towns, and the 
comparatively small number of deaths at so early a 
period of life, and the high probability of life in 
country places, even in lofty and cold situations — 
such as Switzerland and Scotland— are in them- 
selves sufficient to show, that the inhabitants of these 
districts — one-half of whom live to forty-five, fifty, 
or even sixty years of age——must be comparatively 
exempt, notwithstanding their cold and moist cli- 
mate and frequent exposure, from the severer forms 
of diseases, the victims of which perish almost solely 
in the early periods of life.” | 

The great cause of death, as has been observed 
by Dr. Davis* and others, among the weakly children 
of the lower ranks in a great town, is inflammation 
of the lungs, or bronchize. Now, when we examine 


* Annals of Universal Dispensary for Children, p. 536. 
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the diseases which are the most frequent causes of 
death in large towns, continues Dr. A., we shall 
find, that a very large proportion of them (fully two- 
thirds) are such as are chiefly excited by exposure 
to cold: these, of course, are inflammatory. 

III. Climate has a considerable power, in render- 
ing the body susceptible of inflammation.—At first, 
indeed, it might appear, that any argument deduced 
from this point would be against the view which I 
am endeavouring to establish, since we certainly see 
acute inflammatory diseases much more frequently 
occurring in the plethoric and robust inhabitant of 
the colder and bracing climates, than in the spare 
and enervated forms of those who are continually 
subjected to the withering heat of a tropical sun; so 
much so, that Hunter asserts inflammation to be a 
disease almost unknown in tropical climates. ‘This 
has been proved by subsequent experience to be 
decidedly incorrect ; for, although inflammation in 
these climates seldom exhibits those violent symp- 
toms which characterize it in colder zones, yet, in 
its more insidious forms, it has been found too fre- 
quently to exercise a fatal power; as seen in the 
inflammations of the liver, so common in the warmer 
climates. Still, however, it must be admitted, that 
inflammation is not so common within the tropics 
as might be expected, from the necessary exhaustion 
of the vital energies which must occur in those 
countries. A moment’s reflection will convince us, 
that this is just what we should have expected; for 


60 DEPRESSING PASSIONS. 


it has been laid down above, that cold is the prin- 
cipal agent in producing inflammation: we cannot, 
therefore, but expect, that the disease must be less 
common, where the principal exciting cause is al- 
most entirely wanting. We are not to suppose, that 
the persons whose case we are considering are less 
susceptible of the disease, than those who have all 
their lives been subjected to the bracing and strength- 
ening influence of a colder climate. Daily expe- 
rience teaches us the contrary. We constantly see 
those who pass from the warmer to the colder cli- 
mates fall victims to inflammatory diseases—some 
immediately, others after a time: thus clearly de- 
monstrating, that within the tropics it is not the 
susceptibility, but the exciting cause which is want- 
ing; and, further, we know, that, where this cause 
accidentally comes into operation, its evil conse- 
quences are more certain than they would be in 
cooler regions. 

IV. Depressing passions.—Thus it not uncom- 
monly happens, that a person who has been labour- 
ing under anxiety for some hours, will, on exposure 
to a very slight degree of cold, experience a violent 
attack of rheumatism ; though, under other circum- 
stances, such an exciting cause would have pro- 
duced no manner of effect in the same individual. 
This fact is well known to medical men, by personal 
experience ; but it is often observed, on a very large 
scale, in armies, during a foreign campaign, when, 
marching victoriously forwards with elated spirits, 
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the men undergo all sorts of hardships without any 
ill effect ; but, when retreating with dejected minds, 
these same men fall ill in great numbers with va- 
rious diseases, many of them more or less of an in- 
flammatory character*:—surely this must be in 
consequence of the depression of energy being com- 
municated from the mental to the organic system. 

The local predisposing causes are twofold :— 

I. We find, that those parts which have once been 
the seat of active inflammation, are in future more 
liable to the renewal of this morbid condition than 
other parts. Thus we know that the life of an in- 
dividual, who has once had an acute attack of peri- 
tonitis, is much more uncertain than it was before 
such an attack, from the liability to its recurrence. 


* Much very interesting matter on this subject will be found 
in the writings of various army and navy surgeons, particularly 
in an account of the hardships which Dr. Luscombe describes a 
detachment of the army in Spain, under Lord Hill, to have un- 
dergone with impunity. And the two points are still better 
illustrated by Dr. Robertson, in his account of the effects of the 
unsuccessful attack upon New Orleans. 

‘¢ Facts not Jess curious than surprising,” says Monsieur 
Beaupre, ‘‘ evince, that sensibility is diminished by every thing 
that affects or strongly engages the feeling principle—the con- 
tinued and obstinate direction of the intellect and passions to- 
wards any one object—such as that caused by a strong affec- 
tion—by political fanaticism, or military, or religious—by grave 
and serious occupations—by impassioned attachment to art or 
science, &c.—while it concentrates the sensibility, renders the 
body inaccessible to the various external impressions, and eyen 
to the action of cold.”—Translation by Dr. J. Clendinning, p. 20. 
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Now we can attribute this only to the circumstance 
of the vitality of the part having been impaired, or, 
in other words, to the irritability of the vessels having 
been permanently diminished *. This view is con- 
firmed by the observation of Dr. Thomson, that the 
effects produced by the application of a solution of 
salt to the web of a frog’s foot (which effects exactly 
resembled inflammation) were more permanent as 
the animal was weaker, and the part had been more 
frequently subjected to the action of the solution. 

II. We find that those parts are most liable to 
inflammation which are farthest removed from the 
heart, and the circulation of which must be most 
dependent upon the irritability of its own vessels, 
and least upon the central forces; and in such parts 
inflammation is proportionably less tractable. 

‘‘ Muscles, cellular membrane, and skin,” says 
Mr. Hunter, “and more so as they are nearer to the 
source of the circulation, will be most manageable 
in inflammation and its consequences, because they 
are stronger in their powers of action than other 
parts of the body f.” 

“ The capability of supporting disease,” says 
Burns, ‘is proportionate to the strength or degree 
of natural action: hence weakened parts bear dis- 
ease worse than those which are strong f.” 

We all know that the lower extremities are more 
liable to inflammation than the upper, and that in 


* See Gregory, p. 39. tT Page 228. t Page 45. 
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them inflammation is far less controllable than in 
other parts. This no doubt must be owing to the 
inefliciency of the vessels of the parts to propel the 
blood with due force against the impediment of gra- 
vitation. 

There are certain experiments, which appear to 
me to confirm, in the most satisfactory manner, all 
that has been hitherto stated. 

I. If the “par vagum” be divided in the neck of 
a dog, and the animal survive two or three days, 
the stomach is found inflamed. Surely this must be 
in consequence of the derangement of the action of 
the vessels of the part, resulting from the abstrac- 
tion of that nervous energy to which they had been 
accustomed. The question here occurs, “ Are we 
to consider the ‘ par vagum’ as part of the organic 
or ganglionic system ?”—It is difficult to say what 
the powers of this nerve are, it seems to possess so 
many; but I should certainly think that it partakes 
of the function of the ‘organic system,’ in a manner 
intimate and inexplicable as their anatomical union, 
and that its integrity was necessary for the due per- 
formance of the vital functions of those parts which 
are supplied by it, as well as by the ‘ sympathetic ;’ 
as is the case with the stomach. 

The very presence of the ganglion upon this 
nerve in the neck is, I should suppose, sufficient 
proof that it partakes in some degree of the office of 
the organic system, especially as the nerve itself is 
not merely sensific. Lobstein thus expresses him- 
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self upon this subject: — “Secundum consectarium, 
illudque maximé momenti, rationem statuit inter 
nervum sympatheticum et par vagum, ad eum finem 
ut unus istorum nervorum functiones suscipiat alte- 
rius.—Visum enim est in animalibus vertebratis in- 
ferioris ordinis quod nervus vagus eo magis emineat 
quoad ramos ad intestina distributos quo majus 
nervus sympatheticus decrescit ; repertumque est in 
quibusdam animalibus non vertebratis nullum ner- 
vum sympatheticum superesse, ejusque functiones a 
solo, nervo vago perfici.— Ex quo sequitur, quod 
nervus vagus eodem cum jure nervus vite vegita- 
tivee adnumerandus est, ne nervus sympatheticus 
ipse *.” 

II. M. Majendie found, that when the “fifth pair” 
of nerves is divided in the cranial cavity of a rabbit, 
close upon its apparent origin, the surface of the 
eye inflames upon its upper part, and the upper 
segment of the cornea becomes clouded. 

III. He found, that if the “fifth nerve” be de- 
stroyed upon the petrous portion of the temporal 
bone, where it is involved in the ganglion of Gasser, 
the entire cornea becomes opaque in twenty-four 
hours, and the opacity daily increases. On the 
second day, the ‘tunica conjunctiva” reddens and 
secretes pus, the iris becomes inflamed and covered 
with lymph. About the eighth day, the “ cornea” 
begins to ulcerate in its centre and at its edges, the 
eye bursts, and the humours are discharged. 


* Page 90. 
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Now here, again, the question occurs, ‘‘ How far 
the ‘fifth nerve’ possesses, or is connected with, 
the office which I have attributed to the organic or 
intercostal system?” I cannot pretend to solve this 
difficulty ; but it is to be observed, that a much 
greater degree of diseased action ensues from the 
destruction of the ganglion, than where this is left 
in communication with the eye, the section being 
made between it and the brain; and consequently 
we may conclude, that this ganglion has some con- 
nection with the vital actions in the eye, although 
the nerve itself is principally sensific : besides, there 
is the ‘ophthalmic ganglion” within the orbit, 
which is evidently not sensific; and we may reason- 
ably conclude, that these two ganglia upon the 
same nerve exercise some mutual influence, as well 
as a collective power over the vitality of the part. 

Sir C. Bell supports this view in the following 
words :—‘‘ The character of the ‘sympathetic nerve’ 
(or | believe I should say, sympathetic system of 
nerves), is that of having ganglions formed upon it; 
and thus the ganglions in the sockets of the eyes, in 
the fossee of the jaws, and everywhere within or 
without the head, are to me proofs of the ‘sympa- 
thetic nerve’ extending its connection to such 
parte *." 

* Vol. ii, p. 526, 
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THE PHENOMENA OF INFLAMMATION. 


THEseE are best observed, where they are purposely 
produced, by the application of certain agents to 
transparent textures ; for it is only in such cases that 
we can be sure that the earliest changes in the ves- 
sels are noted. In spontaneous inflammation, they 
must have proceeded a certain length before they 
attract our attention. 

Dr. Thomson, as the result of his extensive series 
of experiments instituted for this purpose *, says, 
that inflammation is sometimes attended by an in- 
creased, sometimes by a diminished, action of the 
minute blood-vessels and capillaries of the part; 
and that the state of these vessels should not enter 
into any definition of inflammation. He performed 
these experiments, he says, unbiassed by any pre- 
conceived hypothesis, and he formed none upon 
them. To my mind, however, some of his observa- 
tions afford strong grounds for believing, that, during 
inflammation, the vessels are in a state of atony. 


* Vide his admirable work on Inflammation, unfortunately 
long since out of print. 
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1. He found, that, on the application of ammonia 
to the smaller arteries in the web of a frog’s foot, 
those arteries contracted, and their diameter was 
sensibly diminished; and there was a diminution in 
the velocity of the circulation in the capillary ves- 
sels with which the contracting arteries communi- 
cated, amounting, in some instances, to a stagna- 
tion *. In all the experiments with ammonia, a 
paleness rather than a redness of the web of the foot 
was produced; but this paleness was only of short 
duration. Here we find increased action in the mi- 
nute arteries, producing an appearance just the con- 
trary of inflammation—viz. paleness—resulting, no 
doubt, from the diminished quantity of blood which 
the constricted vessels were capable of containing. 
We observe, too, that the paleness was of short du- 
ration —7. ¢. it continued only as long as the vessels 
were excited to extraordinary action and contrac- 
tion; but this was not long, in consequence of the 
rapid evaporation of the ammonia, the excitement 
being removed before the irritability and contrac- 
tility of the coats of the arteries were exhausted. 

The effect produced by the action of the am- 


* If Dr. T. was correct in this observation—which is at va- 
riance with the observations of Drs. Philip and Hastings, who 
found the velocity increased—we must attribute the diminished 
velocity to the existence of such a spasm about the extremities 
of the smallest vessels at the moment, as precluded the passage 
of the blood through them, even though the spasm was relaxed 
in the parts nearer the heart. 
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monia was precisely the same as that which is first 
observed in the inflammation of a mucous mem- 
brane, as in the nostrils on the first approach of 
inflammation — vz. constriction: hence the air- 
passages become unusually dry, and their secretion 
is diminished; so that they are left exposed to the 
influence of cold air, which often excites sneezing, 
by acting on the already irritated part. To the 
same cause, of course, we must attribute the dimi- 
nution or loss of transparency in the serous mem- 
branes, which marks the commencement of their in- 
flammation, as well as the opacity, dulness, and, in 
some instances, dryness, which follow *. 

II. Dr. Thomson next applied a saturated solution 
of common salt to the arteries in the web of a frog's 
foot; and he then found, to his surprise, that the 
effect was just the contrary to that produced by the 
ammonia—the arteries were actually and sensibly 
dilated. The effect of this was, that the part of the 
web became red; and this lasted, visibly, for three, 
or five, or more minutes. —‘‘ /¢ was impossible,” he 
says, ‘‘ to view the part, without conceiving it to be 
inflamed.” —‘“‘ The state produced by the applica- 
tion of the salt, exhibited the appearance of inflam- 
mation ; though in most instances, like the redness 
excited by the act of blushing, it lasted only for a 
very short period of time: this period, however, was 
very variable in different frogs, and in the same frog, 


* Craigie’s Elements of Anatomy and Pathology, p. 739. 
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under different circumstances. It seemed to increase 
in length, in proportion to the weakness of the ani- 
mals, and to the number of times the salt had been 
previously applied.” —The redness evidently arose 
from the greater capacity of the vessels, and conse- 
quent increase in the quantity of red blood in the 
part *. 

It becomes a question, What was the cause of 
the dilatation of the artery in this experiment? Did 
the salt excite it to dilate? or did it irritate the part 
so as to exhaust the excitability and power of the 
vessels, and thus cause them to relax? The former 
explanation is not satisfactory to my mind; for it 
supposes the fibres of the artery to exert an action 
exactly contrary to that which we see fibres enve- 
loping canals constantly exerting. Surely the latter 
is the most reasonable explanation, especially when 
we consider that the effect produced was greater, as 
the part to which the salt was applied was weaker. 
The salt no doubt acted, like the ammonia, as an 
irritant: but with this difference, that the primary 
effect was more intense, and consequently less last- 


* This more permanent effect of the salt is analogous to what 
constitutes the second stage in all inflammations, where the ves- 
sels become dilated and overcharged with blood, and then fre- 
quently, for the first time, attract our attention ; so that we are 
in the habit of overlooking altogether the first stage, and treat- 
ing of inflammation as if it began with the distension of the ves- 


sels— which of course must mislead, in the pathology of the 
disease. 
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ng or observable; so much so, as entirety to be 
hid by the subsequent atony, just as the narcotic 
effect of a large dose of opium is alone visible 
though there is always a primary excitement. 

From attentive observation of the circulation 
through these dilated capillary vessels, Dr. Thomson 
was led to conclude, that the velocity of the blood 
was sometimes increased, and more commonly di- 
minished. The diminished velocity is easily ac- 
counted for, under the supposition of diminished 
action, and consequent increased diameter of the 
vessel ; it being in accordance with an hydraulic 
principle, that a column of fluid, subjected to a cer- 
tain propelling power, diminishes in its velocity on 
entering a vessel of a larger diameter. As to the 
increased velocity of the blood, in some instances, 
‘Tt would appear,” says Dr. Hastings, ‘that Pro- 
fessor Thomson’s belief in the excitement of the 
capillaries, in some cases of inflammation, arises 
from his having denominated that a state of inflam- 
mation which really is not so.” 

After comparing the state described with the 
results of his own experiments, Dr. H. adds, “ It 
follows, therefore, that the state here alluded to by 
this author, is that temporary excitement of the ca- 
pillaries, which experiments have shown generally 
precedes that debility of those vessels which is inse- 
parable from inflammation* ;” and which M. Gen- 


* Page 98—102. 
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drin characterizes as ‘le premier effet de l’action 
d'une cause physique irritante.” 

This conclusion seems to be perfectly warranted, 
since Dr. Thomson tells us, that the repeated ap- 
plication of the salt to the same vessels was always, 
sooner or later, followed by retarded capillary cir- 
culation, or even by complete stagnation; and we 
are particularly to observe, that it was only in 
‘‘ incipient” and “ moderate degrees of inflamma- 
tion” that Dr. Thomson was inclined to believe the 
diminished velocity of the blood in the capillaries 
by no means a necessary eftect *. 

Dr. Hastings also found, that, when the applica- 
tion of the liquor ammonize was continued for some 
time, the vessels became dilated, and inflammation 
ensued. 

Any doubt which might have existed upon the 
subject, from the want of unanimity in the results 
stated by Dr. Thomson, was removed, by numerous 
experiments instituted with great care and ability 
by that distinguished physiologist, Dr. Wilson Phi- 
lip. In his Treatise on Symptomatic Fever, he 
remarks,—‘‘ In order to ascertain whether inflamma- 
tion arises from an increased action of the vessels of 
the part, it is only necessary to induce such an ac- 
tion, and observe its effects. Having brought the 
web of a frog’s foot before the microscope, the 
author now and then, during some minutes, ob- 
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served the velocity of the blood, which continued, 
as far as he could see, the same. The foot was then 
wetted with distilled spirits, and in a few seconds 
the blood in all the vessels was moved with a 
greatly increased velocity, which, as the web was 
constantly kept wet with distilled spirits, continued 
as long as he observed it—ten minutes, or a quarter 
of an hour. But during no part of the time could 
he perceive the slightest symptom of inflammation, 
either with or without the microscope. The vessels, 
instead of appearing redder and more turgid, were 
evidently smaller and paler than before the appli- 
cation of the distilled spirits.” 

On the other hand, Dr. Philip observed the ap- 
pearances presented by an inflamed part. ‘ Having 
applied it to the microscope, I found the vessels of 
the part greatly dilated, and the motion of the blood 
extremely languid. In several places, where the 
inflammation was greatest, it had ceased altogether. 
It was at once evident, on examining the part 
through the microscope, where the inflammation 
was greatest, the vessels were most distended, and 
the motion of the blood was slowest.” These effects 
he always observed, by whatever means the powers 
of the capillaries might have been impaired, whether 
by mechanical or chemical injury, whether by a 
cause operating slowly or suddenly. The same 
results were obtained by Dr. Hastings, in repeating 
Dr. Philip’s experiments, and diversifying them with 
ereat care and skill. This view is further con- 
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firmed by the observations of M. Gendrin, who says, 
‘Si nous suivons, nous remarquons que la surexci- 
tation vasculaire est bientot suivie du gonflement 
des vaisseaux et de la stase du sang dans leurs 
cavités *.” 

Many passages in J. Hunter’s celebrated work 
on Inflammation, seem to me to strengthen the sup- 
position, that the proximate cause is a relaxation or 
atony of the arteries, although intended by that 
author to establish a different theory. He says 1, 
“The vessels, both arteries and veins, in an in- 
flamed part, are enlarged, and the part becomes 
visibly more vascular; from which we _ should 
suspect, that, instead of an increased contraction, 
there was rather what would appear an increased 
relavation of their muscular powers, being, as we 
might suppose, left to their elasticity alone. This 
would be reducing them to a state of paralysis sim- 
ply: but the power of muscular contraction would 
seem to give way in inflammation; for they certainly 
dilate more in inflammation than the extent of the 
elastic power would allow; and it must also be sup- 
posed, that the elastic power of the artery must be 
dilated in the same proportion.” —‘‘ The contents of 
the circulation being thrown out upon such occa- 
sions, would, from considering it in these lights, 
rather confirm us in that opinion.” 

Thus far, this passage is strongly in favour of the 


* Vol. li, s. 1671. Vide, also, 1689. + Page 282. 
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theory which | am endeavouring to establish; but 
Hunter goes on to explain the phenomena, in ac- 
cordance with the view of muscular action laid 
down in a former part of his work on the vascular 
system *,—“ When,” says he, ‘“ we consider the 
whole of this as a necessary operation of nature, we 
must suppose it something more than simply a com- 
mon relaxation—we must suppose it an aciion in 
the parts, to produce an increase of size to answer 
particular purposes: this I should call the action of 
dilatation.” 

‘“‘ Hunter was obliged,” observes Dr. Fletcher,— 
‘unwilling as he was to resign the notion of in- 
creased action of some kind or other,—to presume, 
that, in inflammation, the elasticity of the capillary 
vessels, or active tendency to expand, more than 
counterbalanced their muscular contractility or ac- 
tive tendency to contract, and thus actively pro- 
duced that dilatation and accumulation of blood 
which constituted the state of inflammation f.” 

Upon this theory, Dr. Hastings remarks, “ Ad- 
mitting that it explains the phenomena of the dis- 
ease, it cannot be received, because the opinion that 
the blood-vessels possess an active power of dilata- 
tion, must as vet be regarded as devoid cf proof, 
and therefore should not be assumed as a basis on 
which any theory of inflammation is formed ¢.” 

* Page 10, chap. ili. 

+ Treatise on Reputed Revulsive Remedies. 

t Page 70. 
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Not only is an active power of dilatation devoid 
of proof; it is contrary to all analogy; and indeed 
it is impossible to understand how the circular fibres 
of the contractile coat of an artery can possibly act 
in this way. Such an action would be contrary to 
that which it is their nature and their office to exer- 
cise: this, we know, is to contract upon their con- 
tents, and thus propel them forward: indeed it is 
ascertained, that the muscular coats of all the hol- 
low viscera act in the same way as in the bladder. 
Sphincter muscles act in a similar manner; and 
their relaxation must necessarily precede the open- 
ing of the passages they guard by some other force, 
as that of the “ sphincter ani,” by the action of the 
abdominal muscles on the feeces. I cannot see how 
it is possible for a circular muscle or fibre to act so 
as to increase its own diameter. We know that 
muscular action consists in the approximation of the 
two ends to one another; that is, in the diminution 
of its length. This we learn from Hunter himself, 
who tells us *, that “ the common action of a 
muscle, from which its use is derived, is its contrac- 
tion; and the effect produced by it, is that of bring- 
ing the origin and insertion nearer to each other, 
which is universally the case whether the muscle be 
straight, hollow, or circular.” Now surely this can- 
not possibly increase the diameter of the circle. 
‘The action of the muscular fibres, whether of large 


* Chap. ii, p. 101, 
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or small arterial canals, ms produce a diminution, 
not an increase, in their diameter*.” Besides, if it 
were possible that such a diminution could occur, 
surely it would be impossible at the same time to 
ascribe the increased flow of blood through the vessel 
to the very cause which tends to diminish the pres- 
sure on it; for if the action of the fibre dilated the 
canal, it could not possibly be exercised on its con- 
tents. 

Mr. Hunter goes on to prove, that, “in inflam- 
mation, the muscular coats of the arteries do not 
contract.” — “‘ The force,” he says, ‘“ of the circula- 
tion wovld seem to have some share in this efiect, 
but only as a secondary cause; for I could conceive 
a part to inflame, or be in a state of inflammation, 
although no blood were to pass. As a proof of 
this (the action of the circulating force, I presume), 
we may observe, that, by lessening the action of the 
heart, or the column of blood, inflammation is les- 
sened; and I may also observe, that we have an 
increased pain in the inflamed part, in the diastole of 
the artery. These are strong proofs that it is not a 
contractile action of the muscular coat of the vessel ; 
for in such a sensible state of vessels, if they con- 
tracted by their muscular power, the pain would be 
in their systole, as an inflamed bladder becomes ex- 
tremely painful when expelling its contents {.” 


* Thomson, p. 64. 
+ This last argument he mentions in another part, and draws 
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If it be true, that, by diminishing the action of 
the heart, we lessen inflammation, it is also true, that, 
by increasing its action, we aggravate the inflam- 
mation. Of this we have an immediate and sensible 
warning, by the increased throbbing in the part 
inflamed on the least exertion: thus, if we are suf- 
fering from any active inflammation, we gain a little 
respite by keeping quite still; but if we exert our- 
selves, and so excite the heart, every one of its pul- 
sations is felt in the diseased part with increased 
pain. The painful throb in an inflamed part is 
strictly synchronous with the systole of the ventri- 
cles ; the velocity of a pulsation being, according to 
Dr. Young, sixteen feet in a second; and, farther, 
the pain is proportionate to the resistance offered by 
the surrounding parts to the distension of the ar- 
tery during its diastole. 

The object of the present inquiry being confined 
to the proximate cause of inflammation, it seems 
unnecessary to enter at length into the varieties of 
the disease dependent upon the textures in which it 
happens to be seated, whether serous, mucous, 
fibrous, muscular, tendinous, osseous, or cartilagi- 
nous *; especially as it does not appear, that, in 
different cases of inflammation, there is any dif- 


the same conclusion, that arteries in inflamed parts do not con- 
tract. 
* This task has been performed in the most elaborate manner 


vy M. Gendrin, in his two volumes, entitled Histoire Anatomique 
des Inflammations. 
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ference in the proximate cause, except in the degree 
of it; and though some variety in the character of 
the inflammation may be occasioned by variety of 
the remote causes, yet such variation may generally 
be ascribed to the peculiar constitution of the part 
affected *. 

Dr. Kinglake, in his Essay on Gout, says of in- 
flammatory excitement, ‘‘ that it is universally si- 
milar, whatever be its degree or situation: the va- 
riety of remote causes by which it is induced, gene- 
rates no correspondent difference in its quality: it 
may be aptly likened to fire, which, with whatever 
fire kindled, burns with identical heatt.” In most 
instances, however the character of the whole affec- 
tion may vary, as in specific diseases, the four 
symptoms, which, since the time of Celsus, have 
been considered characteristic of inflammation, are 
more or less observable: these are, redness, swell- 
ing, heat, and pain. 

I. Redness. —It is a self-evident fact, that where 
the capacity of the capillary vessels is increased, 
there must be an increased quantity of blood con- 
tained in them; but this blood comes immediately 
from the arteries, and is of a florid, red colour, and 
the colouring particles penetrate even to parts which 
do not usually admit them. Now, if we suppose 
the power of the capillary vessels to be diminished, 


* Cullen, vol. ii, p. 14. 
+ Vide, also, Gendrin, vol. ti, s. 1692. 
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then it will follow, that those natural and healthy 
actions will not go on, which deprive the blood of 
its red colour, and reduce it to the condition of 
venous blood: hence the accumulated blood will 
retain its florid colour, and impart it to the sur- 
rounding texture. 

This was Hunter’s opinion: — ‘As the vessels 
become larger,” he observes, ‘and the part more 
of the colour of blood, it is to be supposed that 
there is more blood in the part; and as the true 
inflammatory colour is scarlet, or that colour which 
the blood has in the arteries, one would from hence 
conclude, either that the arteries were principally 
dilated, or at least if the veins are equally dilated, 
that the blood undergoes no change in such in- 
flammation in its passage from the arteries into 
the veins, which I think is most probably the 
case *.” 

I. Swelling.—This, which in a greater or less 
degree always accompanies inflammation, depends 
at first upon the distension of the vessels of the part 
with a much larger quantity of blood than is na- 
tural. But this cause is trifling, compared with 
that which presently takes place—1 mean the un- 
usual and increased deposition of various matters 
from the loaded vessels, and especially serum. 
There can be no doubt, I think, that this is simply 
the effect of the congested state of the vessels, and 


* Vide Dr. Wilson Philip on Fevers, Part Il, Introduction. 
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not of any increased activity on their part—a point 
which appears clearly established, both by the phe- 
nomena of disease, and the results of experiments. 
Thus we know very well, that hypertrophy, indura~ 
tion, or shrinking of the liver, or in fact any other 
change which impedes the circulation through that 
viscus, gives rise to a congested state of the portal 
system; and that, in consequence of this, dropsical 
effusions occur in the cavity of the abdomen. 

Again, certain diseases of the lungs give rise to 
dropsical effusions, the result of the impediment 
which they offer to the circulation. The same effect 
is still more constant and universal, when the blood 
is congested in the capillaries, where there is dis- 
ease of the heart. And this is particularly illustrated, 
by the increased secretion of mucus from the bron- 
chi, and the effusion of serum into the substance of 
the lungs attendant upon the obstruction offered to 
the return of the blood from the pulmonary system, 
by disease of the left auriculo-ventricular opening — 
the disease of the lungs being quite secondary, and 
their vessels passive, yet the effusion is often fatally 
extensive and extremely rapid. 

That these effusions are the consequence of sim- 
ple congestion, is rendered apparent by the fact, 
that we can produce them at pleasure, by causing 
such congestions in different parts of the living 
body. Thus, when a ligature is placed upon the 
vena porte, ascites ensues; when round the neck, 
effusion into the cavity of the cranium ; when round 
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a limb, cedema of the parts beyond the ligature : 
and Nature has clearly demonstrated the same thing, 
by the cedema of the lower extremities in*pregnant 
women, the result of impeded circulation, owing to 
the pressure of the gravid uterus upon the great 
vessels. In all these instances, the effects are the 
same as from inflammation of the parts. _ Peritonitis 
often terminates in ascites—pleuritis, in hydrotho- 
rax—meningitis, in hydrocephalus — inflammation 
of an extremity, in oedema. 

A due consideration of these facts will, I think, 
entitle us to adopt the conclusion which the acute 
observation of Dr. Abercrombie has given us in the 
following words. Speaking of mechanical impedi- 
ments as causes of hydrocephalus, he says, ‘“ Wher- 
ever such interruption occurs in the circulation of a 
vein, it appears that increased effusion takes place 
from the exhalent branches of those arteries with 
which the vein is more immediately connected, de- 
pending probably upon a state of congestion in 
these parts, which, in its effects, is nearly analogous 
to inflammation *.” So entirely do these effects cor- 
respond, that we find Dr. Blackall putting aside en- 
tirely all other causes of dropsy, and attributing the 
disease almost universally to inflammation. 

Heat.—An increase of temperature is by no means 
a constant concomitant of inflammation, though the 
sensations of the patient lead us to account it as 


* On Diseases of the Brain, p. 22. 
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such. This fact appears to have been clearly esta- 
blished by Hunter, who observes, ‘‘ As inflamma- 
tion is the principal instance capable of producing 
local increased heat, I have taken the opportunity of 
examining inflammations, both when spontaneous 
and in consequence of operations. I have also made 
several experiments for that purpose, which are si- 
milar to operations ; and cannot say that I ever saw, 
trom all these experiments and observations, a case 
where the heat was really so much increased as it 
appeared to be by the sensations. We find that 
external parts inflamed do actually become hotter ; 
but from all the experiments I have made, I do not 
find that a local inflammation can increase the local 
heat above the natural heat of the animal; and 
when in parts whose natural heat is inferior to that 
which is at the source of the circulation, it does not 
rise so high.” —‘‘ In none of my experiments could 
I ever increase the inflammatory heat so as to make 
it equal to the natural heat of the blood at its 
source *.” 

This he says in reference to the observations he 
had before made on the relative heat of different 
parts of the body, which he found to be always 
greater as the part was nearer to the centre of cir- 
culation—a point which he proved by a number of 
experiments upon dormice : — “ But wishing to see 
how far the results of these experiments were pecu- 


* On Inflammation, p. 293. 
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liar to these animals,” he continues, ‘“ the common 
atmosphere being at 60°, I introduced the thermo- 
meter into the abdomen of a strong mouse: the ball 
being at the diaphragm, the quicksilver was raised 
to 99°, but at the pelvis only to 963°.”—“ To deter- 
mine how far the different parts of other animals 
were of different degrees of heat, I introduced the 
ball of the thermometer two inches into the rectum 
of a healthy dog, the quicksilver rose immediately 
to 100Z° exactly. The chest of the dog was then 
opened, and a wound made into the right ventricle 
of the heart; and immediately on the ball being in- 
troduced, the quicksilver rose to 101° exactly. A 
wound was next made some way into the substance 
of the liver, and the ball being introduced, the 
quicksilver rose to 100$°. It was next introduced 
into the cavity of the stomach, where it stood ex- 
actly at 101°. All these experiments were made 
within a few minutes. 

‘From the experiments on the mice, and those on 
the dog, it plainly appears, that every part of an 
animal is not of the same degree of heat; and hence 
we may reasonably infer, that the heat of the vital 
parts of man is greater than that of either the mouth, 
rectum, or urethra *.” 

The ball of a thermometer being placed under his 
own tongue, the mercury stood at 97°. Again, 
having introduced the ball of the thermometer about 


* On the Animal Economy, 4to. p. 101, LO2, 103. 
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an inch into the urethra of a person who allowed 
himself to be made the subject of experiment, 
the mercury at the end of about a minute rose to 
92°; at two inches, it rose to 93°; at four inches, 
to 94°; and when. the ball had got as far as the 
bulb of the urethra, where it was surrounded by 
warm parts, the quicksilver rose to 97°. The heat 
of the rectum in the same man was 982° exactly *. 

_ Thus far all is plain: every part of the body has, 
during health, a temperature peculiar to itself, ge- 
nerally proportioned to its distance from the source 
of the circulation, where the temperature is higher 
than in any other part, and may be termed the 
standard heat of the body. In disease, however, 
the temperature of a part may be increased; but 
according to the best authorities, as Hunter and 
Thomson, never so as to exceed the temperature at 
the left side of the heart. 

The question here recurs, how is this increase of 
temperature in an.inflamed part produced? This 
may of course be made to comprehend the wide and 
amply-contested field of animal heat in general. I 
think, however, we may safely decline entering 
upon this disputed ground, and candidly admit, 
with Mr. Mayo, that “the source of vital heat re- 
mains unknown f.” 

The medium of its conveyance is sufficiently ap- 
parent; every circumstance concurs in proving, that 


* Pages 95, 97. + Outlines, p. 126. 
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this must be the arterial blood, and especially the 
thermometrical observations of Mervius*, Plank f, 
and Dr. Davy t; the latter of whom found, that 
arterial blood is from 1 to 2 degrees warmer than 
venous. From these observations we should be led 
to infer, that the heat of a part at any given time 
must be in proportion to the quantity of arterial 
blood brought to it§; though of course no quantity, 
however great, can raise it beyond the temperature 
of the blood at the heart. This point may be thus 
illustrated : — Suppose we convey a certain number 
of pipes from a steam-generator into rooms of low 
temperature, the steam being given off at 212°. Our 
pipes are so contrived in number and size as to give 
an equal temperature to the different rooms, which, 
allowing for the loss of heat as the steam passes 
through the pipes, and the natural coldness of the 
air in the rooms, is, we will suppose, 100°. Sup- 
pose, now, that into a particular room we introduce 


* Essay, p. 58, 62. 

t Hydrel. p. 33. 

+ Philosophical Transactions for 1814, p. 595. 

§ The increase of temperature in inflammation is now gene- 
rally regarded as being dependent on the increased influx of 
blood into the part inflamed. It has been suggested, that the 
increased heat may be ascribed to the intricate and inexplicable 
operation of the vital energy. But if it be the production either 
of such energy, or of any local secreting power, why does it 
never rise above the temperature of the blood, which is conveyed 
into the inflamed part by the arteries >—-Thomson, p. 47. 
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double the number of pipes communicating with the 
boiler; surely the effect of this will be, that the tem- 
perature of the room will be raised, probably not to 
the degree at which the steam is given off, but 
much beyond that of the other rooms; and it is even 
possible that we may raise the temperature of the 
room to 212°. If reasoning would lead us to this 
conclusion, daily observation will confirm it: thus, 
to take the simplest case, a blush: here there is a 
manifest increase in the quantity of arterial blood in 
the cheek, sent there simply by an increased action 
of the heart (at least I shall endeavour to prove that 
this is the case); at the same time there is a mani- 
fest augmentation of the heat of the part, amounting 
to a sensation of burning ; presently this over-supply 
of blood passes off, and with it the increased heat. 
In this manner, I think, we may satisfactorily ac- 
count for the increased temperature of a part re- 
cently attacked with inflammation: but, subse- 
quently, another and more important source of in- 
crease of temperature comes into play; for, as Pro- 
sessor Alison observes, “‘ [tis highly probable that 
several of the chemical changes which are wrought 
on the blood during the greater circulation are at- 
tended with an evolution of caloric; and that the 
application of the oxygen to the blood, in respira- 
tion, is essential to the animal heat, not simply by 
combining with carbon, and so generating heat, but 
by adapting the blood for the maintenance of the 
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various processes (partly chemical and partly vital), 
by which it is to be changed in the living body*.” 
“Caloric,” says Bichat, “reaches the capillary 
system combined with the matter for the secretions, 
that for exhalation, and that intended for nutri- 
tion ;—the blood is the common fluid resulting from 
all these combinations, each part is separated in 
the general capillary system.” During this pro- 
cess the caloric is set free, and becomes sensible. 
But we have said that the increased influx of blood 
into an inflamed part gives rise after a time to in- 
creased secretions; there will consequently be a 
more copious extrication of caloric than naturally, 
just as in the case of the rooms before alluded to; 
the temperature of which will be raised, not merely 
by the first increased influx of steam, but subse- 
quently by the caloric extricated by its condensation. 
IV. Pain.—The pain which is felt in an inflamed 
part cannot, I think, be correctly explained, as 
Dr. Hastings supposes, by the stretching of the 
nervous fibrille which surround the vessels. It has 
formerly been shown that these are principally 
derived from the ‘ganglionic system,” and con- 
sequently have but a low degree of sensibility. 
There are indeed filaments from the spinal system 
distributed over the vessels, but we need not look 
to them exclusively for the explanation of the pain: 
we know that all the surrounding textures are 
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profusely supplied with sentient filaments, and we 
can easily see that the compression of these, in con- 
sequence of the dilatation of the vessels, will be quite 
sufficient to explain the pain. That it is not to be 
attributed to the stretching ot the nervous filaments 
around the vessels is, I think, quite clear; for if these 
were really sentient filaments, it would be impossi- | 
ble for a patient to endure ligatures round the 
vessels, every one of which would produce that 
torture which is experienced when a truly sentient 
nerve is accidentally included. 

Much stress has been laid upon the increased 
pulsation in the larger trunks of arteries leading to 
inflamed parts, as being an argument in favour of 
the opinion, that inflammation consists in an in- 
ereased action of all the vessels of the inflamed part. 
Dr. Philip denies that any argument can hence be 
drawn in favour of this hypothesis, though he admits 
that the increased pulsation is a proof of the in- 
creased action in these vessels; ‘‘ for it would ap- 
pear,” he says, ‘‘that it is to the nervous irritation 
occasioned by the morbid distension of the capilla- 
ries, that we are to ascribe the increased action of 
the larger arteries of the part.”—“ The final cause of 
this action,” he adds, ‘is evidently to support the 
circulation in the debilitated vessels, and excite 
them to a more vigorous action.” For my own part, 
I should be rather inclined to deny the position 
altogether. Indeed I should say, that the increased 
pulsation in those larger vessels, on such occasions, 
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if attributable to any change in their own powers, is 
rather the consequence of an extension of the de- 
bility to their coats than any increased action in 
them: this latter would rather tend to diminish the 
calibre of the vessels, whereas we know that it is 
increased. Besides, if this were the cause of the 
pulsation, it should be most forcibly felt during the 
diastole of the ventricles, whereas it is so in the 
systole, consequently during the diastole of the arte- 
ries, at which time the jet of blood from a divided 
vessel is more forcible. Further, it is allowed on 
all hands that the larger an artery is, the less is its 
contractile power; many, indeed, deny altogether 
that they possess such a power; it would be un- 
reasonable then to suppose that this power is in- 
creased in the weaker parts, in proportion as it is 
diminished in the stronger. I should rather say, 
that the debility extending to the larger trunks 
allows the impulse of the heart to be felt with more 
force than. when it is opposed by the tendency to 
contract which they naturally possess. This, I 
think, is in accordance with an observation of 
Dr. W. Philip, that if inflammation be long con- 
tinued, the circulation in the smaller vessels be- 
coming very languid, those immediately preceding 
them in the course of the circulation begin to be 
distended, and consequently debilitated. ‘‘ With 
respect to the seat of the inflammation,” says 
Dr. Hastings, ‘‘it may be observed that the capilla- 
ries are first affected, but even the smaller arteries 
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are also occasionally distended, that is, visibly dis- 
tended ; it follows, that it is extremely probable that 
this weakness allowing of distension should proceed 
upwards.” This view, I say, is more reasonable 
than that which supposes an increased action in the 
larger arteries; but in fact it is not necessary that 
there should be any alteration in the powers of the 
vessels to produce the pulsation in them when lead- 
ing to an inflamed part; the simple obstruction 
offered to the blood in the capillaries is sufficient to 
occasion it; indeed we can at any time induce such 
a pulsation by placing a ligature round the finger, 
and thus obstructing the circulation. This point 
is fully treated of by Dr. Parry in his work on the 
Pulse. 

There is another circumstance connected with the 
pulse in inflammation which requires notice, | mean 
the hard throbbing character which it acquires in all 
the arteries of the system in certain cases of inflam- 
mation, as in acute peritonitis, where a large pro- 
portion of the body, and that most intimately 
connected with the organic functions, and copiously 
supplied with blood, is suddenly affected with 
disease. In such a case the whole system sympa- 
thizes, and its irritability is excited; this produces 
an increased tendency to contraction in the arteries, 
whilst the heart acts with augmented force, not 
only from its participating in the general irritation, 
but from the excitement occasioned by the impedi- 
ment offered to the circulation ; for that the dilata- 
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tion of the capillaries does offer an impediment | 
cannot help thinking, although Dr. W. Philip is of 
a different opinion, founded upon the free communi- 
cations between the vessels by anastomosis. If, 
however, these communications were so extremely 
free, I cannot see how any circulation of the blood 
could take place through the inflamed parts, since 
then it would seek the easiest passage, and all go 
through the anastomosing branches; besides, we 
know that such force is used in the passage of the 
blood through anastomosing branches as materially 
to dilate them, which does not occur here. 


CHAPTER IV. 


THE TERMINATIONS OF INFLAMMATION. 


THESE are, in fact, two; all the others which 
have usually been enumerated as such, being only 
different stages, states, or processes of inflammatory 
action. 

1. The first of these terminations 1s denominated 
resolution, and is that which is in most cases to be 
desired, since in it “all the symptoms, local as 
well as constitutional, gradually subside; in which 
no very sensible evacuation takes place; and in 
which the part that had been inflamed assumes by 
degrees its natural state, without suffering any de- 
rangement of its organization or functions*.” This 
may occur spontaneously, or it may be brought 
about by art: but both nature and art frequently 
fail in accomplishing this desirable end in the sim- 
ple manner above described, and it becomes neces- 
sary that certain processes should be set up as the 
means of inducing resolution ;— processes which 
nature alone is capable of establishing, but which 
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it is in the power of art materially to promote ;—I 
allude to the various processes of effusion and se- 
cretion, which have usually been considered as ter- 
minations of inflammation, viz. effusions of blood, 
lymph, or serum; the increase of natural secretions ; 
or the new action of suppuration. These, being fre- 
quently followed by the resolution of the inflam- 
mation, have been considered as so many different 
terminations; but a very little consideration is suf- 
ficient to convince us that they are only so many 
processes which tend to bring the vessels into that 
state which is most favourable to their return to 
healthy action, and consequent resolution of the 
inflammation. In these cases, of course, the de- 
finition given above requires considerable alteration, 
for not only is there a sensible evacuation. preceding 
the termination of the inflammation, but the part is 
occasionally left more or less permanently altered 
in its organization or function: still the great object 
is obtained —the inflammation is resolved, and the 
vessels return to their healthy condition; or at least 
they are no longer in that peculiar morbid state 
which constitutes inflammation. 

Now, if we examine carefully the phenomena 
exhibited by the vessels of an inflamed part during 
their return to a healthy condition, we cannot, I 
think, for a moment doubt that this consists in their 
taking on increased action and power: this we can- 
not fail to observe in numerous experiments related 
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by Dr. Hastings, who tells us, that when he used 
such means as removed the inflammation, which he 
had previously induced in the web of the frog’s 
foot, he could perceive the minute blood-vessels 
contract, the blood move forward with increased 
impulses, and consequently the redness gradually 
subside. 

With respect to the various processes of effusion, — 
suppuration, &c., it has been before remarked, that 
the quantity of secretion is always regulated by the 
quantity of blood in any part; where, therefore, the 
resolution of inflammation does not take place 
pretty speedily, it is but natural to expect, that one 
of these processes should be set up. Why one 
should be set up in one case, and another in 
another, we are not called upon to endeavour to ex- 
plain; it is sufficient for our present object that we 
observe, that they all tend to relieve the distended 
vessels of their overload of blood, and that conse- 
quently they bring them into a condition, in which 
they can most easily recover their wonted tone and 
medium state of contraction; and we shall presently 
see, that the means which we use in cases where 
these processes are not followed by such return to 
health, are exactly such as are calculated to excite 
the contraction of the vessels. 

2. The second termination of inflammation is 
sphacelus, or “the complete death of a part: that 
state in which the powers of life have become ex- 
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tinct; in which the blood ceases to circulate, and 
in which the sensibility of the nerves is lost*.” 
This is, of course, of all others that termination 
which is most to be dreaded, and most carefully 
guarded against; but unfortunately it is that to 
which inflammation, unchecked by the vital powers 
of the body, or by the efforts of art, has a natural 
tendency. We observe here that there is no change 
in the series of phenomena: .all constitute one con- 
tinuous chain; the condition of the vessels passes 
progressively onwards from impaired power, which 
I have supposed to be the cause of slight inflam- 
mation, to entire death, which constitutes sphacelus. 
“When in any case,” says Dr. Thomson, in his 
excellent chapter on Mortification, “ the local symp- 
toms of inflammation, instead of being resolved, or 
passing into the state of adhesion and of suppura- 
tion, continue and become attended with a sense of 
burning in the inflamed part ; by a purple, blueish, 
or livid appearance of the skin; and by a kind of 
flaccidity or softness in the part, notwithstanding 
the increase in the swelling ; we can have no diffi- 
culty in saying that the disease has passed from the 
state of acute or active inflammation to that of 
gangrene.” “In cases in which gangrene imme- 
diately succeeds to inflammation, these two morbid 
states may, in some measure, be regarded as stages 
or periods of the same disease. They pass insensibly 
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into one another, mor is it possible to say precisely 
where the one state ends and the other commences. 
The symptoms of inflammation in these cases do 
not disappear before those of gangrene come on, 
but seem rather to undergo a gradual and almost 
imperceptible change or conversion into one another.” 
Again, the transition from gangrene to sphacelus 
is no less gradual than that from inflammation to 
gangrene. ‘The term gangrene expresses that 
stage of mortification in inflamed parts which pre- 
cedes the death of the part; a stage in which there 
is a diminution but not a total destruction of the 
powers of life ; in which the blood appears to cir- 
culate through the larger vessels; in which the 
nerves retain a portion of their sensibility ; and in 
which, perhaps, the part affected may still be sup- 
posed to be capable of recovery.” ‘‘ Gangrene, 
therefore, according to this definition, is the first 
step, the incipient stage of mortification ; sphacelus 
the last stage and full completion of that state: or, 
in the language of Galen, gangrene is a mortifica- 
tion, which, strictly speaking, is not actually formed, 
but forming, being the zntermediate stage between 
the height of inflammation and the state of sphacelus.” 
‘‘The term mortification is a generic term, compre- 
hending under it the whole series of phenomena 
which occur in any inflamed part, texture, or organ, 
from the first apparent diminution of its vital 
powers, to their total and complete extinction.” 
These passages, from an author of the most un- 
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doubted authority, bear out, I conceive, my asser- 
tion, that the whole train of phenomena, from simple 
inflammation to sphacelus, constitute one continuous 
chain, the connecting links of which are nowhere 
broken or altered in their nature: weakness is the 
first ; entire death the last. 

It is easy to see that the death of the vessels will 
necessarily induce the death of all the other tissues 
of the affected part, since it must of course be pro- 
ductive of an entire stoppage of the circulation 
through that part. Hence, increasing inflammation 
tends to sphacelus, since the vessels continually be- 
come more and more incapable of performing their 
function, unless a check be put to their increasing 
weakness, by something which is capable of bringing 
about resolution. That it is the failure of the cir- 
culation in the part which causes sphacelus is sufh- 
ciently palpable, particularly when we call to mind 
those causes which favour this termination of inflam- 
mation—they will all be found to be such as im- 
pede this necessary function; they are either general 
or topical: amongst the first are to be reckoned, 
old age, which of course diminishes all the vital 
powers of the system, and particularly the circula- 
tion of the capillaries; debility of every kind, 
whether induced by previous disease, and particu- 
larly disease of the heart, which tends to impair the 
circulation through the capillaries, or by depressing 
remedies, mode of life, unwholesome food, or want 
of proper air and exercise, &c. Amongst the latter 
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may be mentioned, great distance from the source 
of the circulation ; the depending position ; ligature 
round the limb; pressure on the main arteries, 
whether by external means or by internal tumours ; 
continued pressure on the part, as is but too often 
seen in patients who have been long confined to 
bed without the power of altering their position ; 
infiltration of the cellular membrane with blood or 
serum pressing upon and obliterating the cavities of 
the small! vessels, &c.; lastly, and especially, ossi- 
fication of the smaller arteries of the part, giving 
rise to that variety of gangrene which has been 
termed dry, particularly described by M. Quesnac 
in his Traité de la Gangrene. 

It is no objection to the view which I have laid 
down, that sphacelus does not follow the ossification 
of a portion of a large artery; this only proves that 
the larger trunks of arteries act but a subordinate 
part in the functions of circulation, and are in fact 
in a great measure to be viewed as tubes conveying 
the blood to the more active capillaries: neither is 
it any objection that sphacelus does not always 
follow the operation of tying the large arteries 
supplying a limb; for in this case we know that the 
necessary quantity of blood is for the most part 
transmitted through the enlarged anastomosing 
branches; but it does occasionally happen that 
these branches are not sufficient for the immediate 
wants of the part, and then sphacelus occurs. 

From all that has been said (and much more 
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might be adduced on the subject), I think we 
are fairly entitled to conclude, that sphacelus is oc- 
casioned by an imperfect circulation through the 
part. But it has been shown that debility of the 
capillaries must occasion such imperfect circulation. 
It follows, therefore, that debility of the capillaries 
will give rise to sphacelus. 

Again, it has been shown that sphacelus is an 
aceravated form, an extension of inflammation, and 
constitutes an integrant part of the whole disease : 
the cause, therefore, which occasions it must be only 
an extension of the cause of minor degrees of in- 
flammation. Now if we have succeeded in show- 
ing that this is debility in one case, it must be ac- 
knowledged that it is the same in the other. 

We may observe, that resolution, as above defined, 
may very readily be accounted for upon the sup- 
position that the vessels, having been in a state of 
atony, are resuming their vigour and activity. 
With respect to the effusions included under the 
second subdivision, it was previously remarked 
that the secretion or effusion from any part, is 
always in proportion to the quantity of blood it 
contains at the time; and in fact all these effusions 
are truly the consequences of the surcharge of blood 
in the inflamed parts, and are no further to be con- 
sidered as terminations of inflammation, than inas- 
much as they relieve the vessels from distension, 
and thus allow them to exercise their returning ac- 
tivity, and assume their natural state, as in the case 
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of simple resolution; for exactly as they proceed, 

so necessarily must the vessels be freed from their 

distending load, since they are all constituents of, 

or formed from, the blood. This view is strengthened 

by remembering, that to promote such terminations 

we use such remedies as tend to excite the action 

of the vessels ; this is particularly remarkable in the 

case of indolent sores. On the other hand, those 

terminations which come under the second head are 

such as we might naturally look for, upon the sup-, 
position that the root of the evil is a diminution of 
the powers and vitality of the vessels. This, in time, 

not only causes the death of the vessels, but being 

communicated to the parts in which they ramify, 

causes their death likewise. And we may further 

observe, that the more salutary consequences of in- 

flammation are more readily produced, as the parts 

and constitution are more sound and strong. Hunter 

says, ‘‘ we may observe that a greater strength and 

soundness of the constitution, or parts inflamed, 

when the inflammation has got beyond the stage of 
resolution, and has assumed the disposition, hastens 

on inflammation and suppuration, and also brings 

it soon to a termination.” On the contrary, he 

speaks of mortification as “‘ the most simple effect of 
debility.” 


CHAPTER V. 


TREATMENT OF INFLAMMATION. 


We now come to the most important part of our 
subject, wz. the consideration of the means most 
commonly used for the cure of inflammation, and 
the principles upon which these are to be employed, 
founded upon their probable ‘‘ modus operandi.” 

A very little attention, | think, will be sufficient 
to convince us, that in the treatment of inflammation 
we can have but one object in view, viz. to promote 
the activity of the vessels of the diseased part. 
And this we must accomplish in one of two ways. 

I. Indirectly, by allowing them to return to their 
former and natural diameter by diminishing the 
“vis a tergo,” and relieving them of the load which 
oppressed them ; or, 

II. Directly, by exciting these vessels to contract, 
as by the use of stimuli of various kinds. 

Notwithstanding the great improvements which 
have taken place in our art since the time of Hunter, 
I think we still, in our treatment of this disease, 
fulfil only the outline which he laid down for us 
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when he said, ‘ we find from common observation, 
that many circumstances in life, as also many appli- 
cations to parts, will call forth the contraction of 
the vessels: we are from the above theory (the 
dilatation of the vessels), to apply such means ; and 
whatever will do this without irritation, will so far 
counteract the effect.” “The contraction of the 
vessels,” he continues, “is produced in two ways; 
one by producing weakness, the other by such ap- 
plications as induce the vessels to contract.” We 
cannot do otherwise than concur in these practical 
observations, although we are not bound to acquiesce 
in the theoretical explanation which he offers on the 
first head, vz. that ‘‘ weakness excites the action of 
constriction of the vessels.” 

For the purpose of fulfilling these indications we 
have recourse, Ist. To general or constitutional 
means, which produce their beneficial effects by 
actine primarily upon the general constitution. 
2d. To those which are termed local or topical, 
from their acting upon the inflamed parts more or 
less directly. | 

Foremost on the list of general remedies stands 
venesection ; as this is our sheet anchor in the treat- 
ment of inflammation, so I should conceive there 
can be as little doubt about its action as about the 
way in which a substantial anchor holds the vessel 
in her station ; viz. Ist. By weakening the power of 
the heart, it diminishes the ‘vis a tergo.” 2d. It 
directly abstracts from the sanguiferous system a. 
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quantity of its contents, and thus of course relieves 
that part which was morbidly distended; and, 
3d. It causes a contraction of the vessels, since it is 
their nature always exactly to embrace their contents, 
whether these are in greater or less quantity; and 
this contraction places the vessels in a condition for 
exercising in future their natural action; just as the 
mechanical abstraction of part of the water from a 
distended bladder enables it to resume its proper 
function, and expel its future contents by its own 
contraction. 

Another important means for reducing the general 
system consists in the operation of purgatives, par- 
ticularly those of a saline nature, “ which,” says 
Dr. Thomson, “besides possessing a cooling pro- 
perty, produce a beneficial effect by the copious dis- 
charge of fluids which they occasion from the se- 
creting mucous surfaces of the alimentary canal.” 
The very great depressing power of the evacuation 
of the bowels is a matter of daily experience ; and it 
has been but too often shown by the sudden deaths 
of weakly individuals whilst at stool. Diaphoretics 
are scarcely less powerful agents in bringing about 
the reduction of the system generally; indeed by 
many they are considered as of much greater im- 
portance. 

To the same class of remedies we must refer all 
those nauseating medicines which are found bene- 
ficial in inflammation, they can only be so by de- 
pressing the powers of the system generally, espe- 
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cially of the heart, and thus diminishing the “vis a 
tergo.” If they proceed to cause vomiting this effect 
of depression is lost, and they rather increase the cir- 
culation in consequence of the violent exertions; and 
then they are hurtful. Hence arises the great be- 
nefit which we daily see attending the use of “tartar 
emetic” in inflammations, exhibited in such a manner 
as to keep up a constant nausea without producing 
actual vomiting. I cannot agree with foreign phy- 
sicians in thinking that this remedy has any specific 
effect on the disease, and that it is most beneficial 
when it produces /east sensible effects. I feel con- 
vinced, on the contrary, that the benefit to be de- 
rived from it is greatest when the nausea is best 
sustained. Indeed I am rather inclined to question 
its safety when suffered to accumulate in the system 
without sensible effect. This doubt was suggested 
by the case of a man, in the clinical ward of the in- 
firmary at Edinburgh in the session of 1830-1, who 
having violent pneumonia was much _ benefited 
during the first few days by the pretty free use of 
antim. tart. It was gradually increased to the ex- 
tent of twelve grains a day without sensible effect : 
on the day, however, of his taking this quantity he 
was seized suddenly with the most violent peritonitis, 
which had very nearly carried him off, in spite of 
the prompt and very energetic means which were 
used. Of course I do not mean to say that the me- 
dicine actually produced the inflammation, for that 
would be in direct contradiction of the repeated ex- 
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periments of Professor Rasori, Laennec, and nume- 
rous British physicians, by whom the medicine in 
question has been given to the extent of twenty or 
thirty grains daily, in divided doses, without pro- 
ducing any bad effect; imdeed Laennec mentions 
his having given forty grains within twenty-four 
hotrs ; but I think this, in conjunction with many 
other cases, tends materially to shake our confidence 
in the specific anti-inflammatory power of the me- 
dicine introduced into the system without sensible 
effect. I cannot dismiss the subject without re- 
marking, that Orfila, in his Toxical. Generale, 1480, 
quotes the observations of M. Jules Cloquet on the 
body of a man who died of apoplexy, and who in 
the course of five days had taken forty grains of 
tartar emetic, without vomiting or purging: the vil- 
lous coat of the stomach had a deep reddish violet 
colour, with cherry-red spots interposed, and the 
whole small intestines were of a rose-red tint, spotted 
cherry-red. | 

There are other medicines, as digitalis, which 
are beneficial in inflammation upon the same prin- 
ciple; though their primary action is so far different, 
that without nausea they immediately contro] the 
energy of the heart and circulating system, as is 
shown by the speedy reduction of the strength and 
frequency of the pulse, which of course relieves the 
vessels of the inflamed part from the pressure of the 
‘vis a tergo,” and thus enables them to regain their 
natural diameter. 


The use of opium in inflammation is a point upon 
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which the greatest contrariety of opinion exists 
amongst practitioners. Thus we find Burns incul- 
cating that it is almost always hurtful, by increasing 
the general fever and aggravating the local action. 
Dr. Thomson also is no less decisive on this head: 
“opium,” he says, ‘‘ is not to be used, unless to allay 
the pain and irritation from a surgical operation, or 
from the recent infliction of an external injury; even 
then, unless in very nervous patients, it had better 
be abstained from, as it almost never fails to add to 
the violence of the symptomatic fever.” 

On the other hand, many practitioners no less 
strenuously advocate its use. Thus Richter ob- 
serves, ‘‘it quiets the inordinate action of the solids, 
the mental agitation and restlessness, so powerfully, 
that it well deserves the name of the grand anti- 
phlogistic remedy.” ‘The most effectual remedy 
for obtaining ease and quietness for the patient,” 
says Mr. Bell, “is opium; and therefore when pain 
and irritation are great, as very frequently happens 
in extensive inflammation, it should never be 
omitted.” Where such a direct contrariety of opi- 
nion exists upon so important a point of practice, it 
behoves us most strenuously to endeavour to dis- 
cover the reason of it, and to affix the true value to 
an agent which must certainly be either extremely 
useful or extremely hurtful, as its effects are ad- 
mitted on all hands to be very powerful; and if this 
one question alone could be elucidated, it would be 
quite sufficient to show us the use of discovering 
the proximate cause of the disease. 
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In this inquiry we must remember, 

l. That the action of opium is twofold. ‘‘ The 
truth appears to be,” observes Dr. Duncan, “ that 
opium appears capable of producing a certain degree 
of excitement, while the sedative effects which always 
succeed are incomparably greater than could be 
produced by the preceding excitement.” The sti- 
mulating effects are most apparent from the repetition 
of small doses; the anodyne, froma large dose at 
once. Cullen appears to have been much perplexed 
on this head. ‘The use of opium in inflammatory 
diseases,” he remarks, “‘ has been declared hurtful 
by the practitioners of almost all ages. For my 
part I conclude, with the utmost confidence, that 
opium in general is hurtful in all inflammatory 
diseases, and disposed to increase the phlogistic 
diathesis of the system. But I must allow that 
there may be exceptions, or circumstances in certain 
inflammatory diseases, that may admit, or perhaps 
require opium. Such are those cases in which the 
inflammatory state arises from irritation in a par- 
ticular part, producing spasm and supervening in- 
flammation. We have now learned to cure rheu- 
matism by the use of Dover’s powder.” Thus his 
acute observation obliged him to admit that opium 
was in some cases useful, but the view which he 
took of the proximate cause of inflammation com- 
pelled him to maintain, as a general rule, that this 
medicine was decidedly injurious. ‘‘If,” says he, 
‘‘ inflammatory diseases consist in an increased action 
of the heart and arteries, with a phlogistic diathesis 
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which causes and supports this increased action, it 
is highly probable that every stimulus applied to 
the system must do the same, and thereby aggravate 
the disease ; but opium, on many occasions, as we 
have already said, is a stimulant power*.” 

II. We must remember that it has no specific 
effect whatever on the affected part, its action being 
upon the system generally. 

Upon these two points, I believe, hangs the solu- 
tion of all the difficulties respecting the merits of 
this medicine; for keeping these in mind we see, 
Ist. That where opium is exhibited in small doses 
to a constitution already in a state of excitementf, 
its stimulant powers will increase that excitement ; 
since, though weak, they tend to give a new impulse to 
an action already in force; whereas the succeeding 
sedative power will not take effect, because it is not 
sufficient to counteract and check the morbid activity 
which already exists. This may be exemplified by 
what is well known with respect to purgatives and 
emetics—a comparatively weaker dose of the former 
being required to increase the natural action of the 
intestines than of the latter, which has to produce 
a new action in an opposite direction. 2d. That 
this excitement will not be such as to benefit the in- 
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t it has been before observed, that although inflammation 
itself consists in a diminution of the irritability of the vessels of 
the part, it produces in turn excitement of the general irrita- 
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flamed part by increasing the action of its vessels ; 
for since the stimulus is general through the system, 
it will, of course, have the least effect upon any part 
the powers of which are impaired; and consequently 
the increased action of the system generally will 
tend to oppress this part in particular, in proportion 
as the sum of the stimulus to the whole circulating 
system “a tergo” (including the heart) is to that 
which acts upon the inflamed vessels alone. 3d. 
That where the excitement of the system is very 
great in consequence of inflammation, and the me- 
dicine is given in such large doses as that the sti- 
mulant effects shouid be very much exceeded by 
the sedative, then the benefit will be in the same 
proportion as the injury was in the former case, 
since now the action of the whole system “a tergo,” 
including the heart, is diminished in a greater de- 
gree than that of the vessels of any one part can be, 
in proportion as the whole exceeds the part. 4th. That 
morphine, which is found, according to the experi- 
ments of Majendie, to be the principle in opium 
which possesses the greatest share of sedative pro- 
perty, must be a more beneficial medicine in inflam- 
mation, than when combined with narcotine, which, 
from the experiments of the same physiologist, ap- 
pears to be possessed of the stimulating principle. 
Thus, upon the theory which I have endeavoured 
to support, we can satisfactorily explain points of 
difference in the effects of this medicine, which 
otherwise appear contradictory, and by this means 
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we may learn duly to appreciate its great value 
when judiciously employed. Above all, we thus 
learn to discriminate between the circumstances in 
which its use will be attended by advantage or by 
injury. 

Mercury is another medicine, the utility of which 
in inflammation has been much insisted on by some, 
and no less strenuously denied by others. This 
diversity of opinion has, no doubt, arisen from the 
want of a due consideration of the rationale of its 
action, connected with a well-defined understand- 
ing of the nature of the disease it is intended to 
control. For my own part, I certainly look upon 
mercury as one of the most valuable agents which 
we possess. I think it cannot be questioned, that, 
as Dr. P. Latham observes*, ‘‘ There are conditions 
of inflammation in which medical men must be 
content to look on and witness, in spite of their 
efforts, the inevitable destruction of organs, if they 
did not possess a remedy upon which they could 
rely, reaching beyond the-curative influence of mere 
depletion, and capable of supplying its defects ;— 
this is mercury.” Upon so very important a point 
as this, surely it is not enough to make an assertion, 
to which a broad contradiction may be offered by 
men of the greatest eminence, who declare mercury 
to be capable of acting only as a poison; it is our 
duty to endeavour with all diligence to determine 
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whether the position we occupy can be defended 
and explained by correct physiological and patho- 
logical reasoning. Jam firmly convinced that this 
is the case, and shall try to show that the efficacy 
of mercury harmonizes well with the view which I 
have taken of the proximate cause of inflammation ; 
viz. that it consists in a diminished action of the 
vessels. This condition it is calculated to counter- 
act by fulfilling the second indication which I have 
said must guide us in our selection of remedies ; for 
it is acknowledged to act directly as a stimulant to 
the circulating system, and more particularly to the 
capillary part of it, as is clearly demonstrated by 
the increased secretions which it occasions. ‘It 
quickens the circulation,” says Dr. Duncan, “and 
increases all the secretions and excretions. Accord- 
ing to circumstances, habits of body, &c., it some- 
times increases one secretion more particularly, 
sometimes another.” But it is to be observed, that 
its stimulant effects are very gradually produced, 
not at all in the sudden, general, and transient man- 
ner of opium, alcohol, &c.; and further it is quite 
evident, that it first acts upon the minute vessels, 
and induces a healthy action in them, before it 
affects the central forces of the circulation. Nor is 
it only on the arterial system of capillaries that it 
exerts its influence, it still more powerfully excites 
the absorbent system, and thus causes it to take up 
and carry away the load which was previously op- 
pressing the capillaries, and thereby enables them 
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to resume their natural functions*; hence its para- 
mount use in certain inflammations of vital organs. 
‘From acute pericarditis,” observes Dr. Latham, 
‘“‘which has proceeded to the deposition of lymph, 
nothing, I believe, can ensure a perfect recovery but 
mercury, so employed as to produce its peculiar 
and specific influence on the constitution,—-mercury 
producing salivation.” ‘I would not hazard this 
assertion,” he adds, “unless I firmly believed that 
the fact was brought as nearly to demonstration as 
the nature of things will allow +.” I cannot help 
thinking that mercury answers the very description 
of the medicine which to Hunter was a desideratum, 
when he said, “if we had medicines, which, when 
given internally, could be taken into the constitution, 
and were endowed with a power of making the 
vessels contract, such, | apprehend, would be the 
proper medicines.” 

If the rationale of the action of mercury laid 
down above be correct, we shall no longer hesitate 
to administer this medicine, not only in inflamma- 
tions generally, but in that particular form in which 
its use has been much deprecated by some; [ mean 
inflammation of the bowels in the course of fever, 
We shall be fully prepared to concur with Dr. 


Chambers in the following remarks. ‘ Whatever 


* These are not merely theoretical assumptions, but deductions 
from what we actually see of the beneficial effects of mercury in 
iritis. 
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doubts may be entertained with respect to the expe- 
diency of using other remedies in fever, no one who 
has a regard for the safety of his patient will for a 
moment hesitate about the active and vigorous use 
of calomel, combined with the stronger purgatives. 
It has been objected by some, who hold the same 
doctrine of congestion in fever that we do, that the 
exhibition of calomel and strong purgatives must 
be injurious, by stimulating instead of soothing the 
parts diseased, particularly the mucous lining of the 
bowels. It is true that the medicines of which we 
have been speaking are calculated in the first in- 
stance to stimulate; but what do they stimulate ? 
They stimulate all the mucous glands and the whole 
exhaling surface of the interior of the intestines, and 
secretories of all the adjacent viscera, to pour out 
profusely their contents*.” ‘In a subsequent stage,” 
he observes, “if the tenderness in the abdominal 
region be great, we must lose no time in endeavour- 
ing to excite in the system an action which is almest 
invariably found inconsistent with both the effusive 
and ulcerative process,—I mean the action of mer- 
cury.” From the view which we have taken of in- 
flammation, we have learned to answer to the objec- 
tion above quoted, that to stimulate the vessels of 
an inflamed part is not only safe, but in very many 
cases useful and necessary. 

We have next to consider those topical means 
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which are capable of fulfilling the indications which 
have been laid down down; these are principally, 
I.—Topical abstraction of blood, which is strongly 
recommended by Hunter, who says, “‘ bleeding from 
the part acts in two ways, viz. mechanically, by re- 
lieving the vessels of some blood, so as to allow them 
to contract, as the load is taken off; and also by 
exciting them to contraction, in order to prevent 
effusion, 7. e. the vessels of the part being opened, 
they contract for their own defence, and this is car- 
ried further by the vessels of the part, by continued 
sympathy.” Such is the effect which is produced 
when we abstract blood directly from the vessels of 
the inflamed part; but we see nearly as good effects 
produced by abstracting a small portion of blood 
from the vessels either continuous with, or conti- 
guous to the inflamed part, as by leeches over the 
ribs when the inflammation is in the pleura cos- 
talis or pulmonalis. Now upon what principle 
are we to account for this? The small quantity of 
blood abstracted does not come from the part itself, 
nor is it sufficient to produce any effect upon the 
general circulation. ‘We must account for it,” 
says Dr. Thomson, “ upon the principle, that when- 
ever an artery or vein is opened, the resistance which 
the blood meets with in passing through that vessel 
is diminished, and consequently an increased quan- 
tity rushes into it, and this must be attended with a 
diminution of the quantity sent to the contiguous 
parts, 7. e. the inflamed, and they benefit as if the 
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blood were actually drawn from their own vessels ; 
thus we are brought back to the use of the old 
words, derivation and revulsion, not indeed at all 
in the sense in which they were formerly used to 
imply a removal of vitiated humours, but to imply, 
that by drawing an increased flow of blood to one 
part, we diminish the supply to another.” 

IT. Cold.—So much has already been said of the 
action of cold as a cause of inflammation, that little 
more need be said of it as a curative agent ; its 
utility must be admitted, however we account for its 
mode of operation. But in fact there is no great 
difficulty in doing this in a satisfactory manner upon 
the principles already laid down, both with regard 
to the disease and the remedy. We have supposed 
that the morbid state of the vessels consists in a 
diminution in their power; and that in consequence 
they become distended with blood, which, bringing 
along with it an increase of heat, the natural sti- 
mulus of the vessels serves only to aggravate their 
distress by constant and excessive excitement. 
“Faisons remarquer que cette irritation secondaire 
ou constitutive n’est encore que l’effet de la presence 
dune plus grande quantite du stimulant physiolo- 
gique des vaisseaux, c’est a dire du sang, traversante 
avec une plus grande rapidite les vaisseaux, ou ac- 
cumulé d’une maniére anormale et par la circulation 
convergente dans les capillaires.” (Gendrin, 1669.) 
Such excitement, if it could be applied in their 
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healthy condition, would probably be attended with 
inconvenience, but in their present weakened state 
must become a principal cause of the continued 
disease, by rendering the vessels every moment less 
susceptible of impressions and of performing their 
natural functions. Cold, again, we have said, is 
nothing more than an abstraction of heat: by its 
application then to an inflamed part, we abstract 
that which has become the very essence of the dis- 
ease ; and, by so doing, render the most important 
service to the vessels; for in what way could we 
more effectually promote their contraction than by 
relieving them from the agent, which, by its too 
great stimulating action, is continually imcreasing 
their exhaustion? “J think,” says M. Beaupre, 
“we cannot but admit that cold sometimes acts as 
a tonic in a secondary way, that it restores energy 
without raising it beyond the ordinary degree, by 
abstracting an habitual or accidental stimulus, which 
enervates and rapidly exhausts vital force*.” In 
the words of Brown, “it stops the waste of excita- 
bility, makes the body more susceptible of stimulant 
operation, checks the progress to indirect debility, 
and stems the latter. But it only effects this by 
checking the effect of heat and other stimuli, which 
accelerate indirect debility, and by keeping the ex- 
citement within the bounds of vigour. Hence vigour 
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in cold countries, when the body is defended by 
clothes, &c. Hence also the bracing by cold of 
parts which have been relaxed by excessive heat *.” 
But it is not by the bare removal of the heat that 
the desired end is obtained ; there are other inter- 
mediate steps. A part, whose temperature has been 
for some time increased considerably beyond the 
natural standard, is by the application of cold re- 
duced to a much lower temperature; this diminu- 
tion of temperature is felt by the vessels, they are 
relieved from the over-excitemient by which they 
had previously been oppressed, and become suscep- 
tible of the impression of the new stimulus which is 
brought by the next pulse of warm blood ; they feel 
this, and contract accordingly; but this new sti- 
mulus is no sooner applied than it is removed by 
our refrigerating application, and a second impres- 
sion is produced by the next pulse, and so on. It 
may at first sight appear that this abstraction and 
renewal of the heat is too rapid to be appreciated, 
but it is, in fact, by no means so rapid as that which 
has been proved to take place between two bars of 
metal; [ allude to the very interesting experiments 
lately instituted and detailed by my friend Mr. 
Arthur Trevelyan, in which he has shown that the 
caloric passes from a bar of heated brass so rapidly 
into a subjacent block of lead, and is again so rapidly 
dissipated by the conducting power of the latter, 
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that by means of the alternate contraction and ex- 
pansion of the points of communication, a rapid 
vibratory motion is communicated to the super- 
incumbent bar, so rapid that sounds are produced, 
which require for their production at least 500 
vibrations in a second*.” Supposing the pulsations 
through an inflamed part to amount to 120 in a 
minute, this would bear but a very small ratio to 
the rapidity with which heat is proved by these ex- 
periments to be capable of being communicated and 
abstracted. But if the rapidity of the application 
of the stimulus is not incredible, neither, surely, is 
that of the. motions which it excites; for we have 
numerous instances in which the stimulus of the 
will excites much more rapid action in the muscles 
over which it presides. As instances of this we 
may mention the motions of the fingers in playing 
on a musical instrument, of quadrupeds or birds in 
their rapid courses, or of the muscles of the larynx, 
by which, as Dr. Gregory observes in his Conspectus, 
forty words, containing perhaps 2000 letters, may 
be expressed in a minute, the movement of several 
muscles being required for the articulation of each 
letter. It is only by such a view as this that I am 


* For a clear exposition of these very interesting experiments, 
see an abstract of the account given of them by Mr. Farraday at 
the Royal Institution, inthe London Medical Gazette, vol. viii, 
p. 210. And for a more extended view, Mr. Trevelyan’s paper 
in the Transactions of the Royal Society of Edinburgh, March 
21, 1831. 
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enabled to understand how M. Beaupré can say of 
cold, a negative agent, that “it rouses, whets our 
organs, and penetrating more or less deeply, irri- 
tates and excites them to re-action, to repel a dis- 
agreeable sensation, and generate caloric destined 
to replace what has been abstracted. It is from 
that action of cold on the fibre, and from the pri-. 
mary or consecutive re-action, that we derive the 
tonic energy of the frame, always increased by a 
cold temperature*.” 

The rules which we observe in the application of 
this remedy are calculated, I conceive, to ensure the 
action which I have ascribed to it. 1st. We apply 
cold steadily and constantly in the early stages of 
the disease, when we suppose that the vessels still 
retain a share of their power, though, from constant 
over-excitement they are incapable of exerting it. 
2d. We regulate the temperature of the application 
very much according to the feelings of the patient, 
so as to abstract heat as nearly as possible in the 
same proportion as it is brought to the part in a 
greater degree than natural. 3d. We are particu- 
larly careful not to apply it too intensely, or after 
the vitality of the vessels appears materially impaired, 
for in either case it abstracts the stimulus too com- 
pletely, and thus comes to exert its own sedative 
effect on the weakened vessels, and mortification 
ensues. “ Cold,” says Mr. Hunter, “according to 
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its degree produces two very different effects, one is 
the exciting of action without lessening the powers, 
the other is absolutely debilitating.” 4th. We avoid 
its sudden and temporary application, which, as we 
have seen, occasions a shock to the system, and 
consequently an increased arterial action throughout 
the body; but we apply it permanently, and in as 
great a degree as can be borne, as by pledgets soaked 
in evaporating lotions, bladders of ice, &c.; in all 
such cases the sensation is confined to the part and 
speedily subsides. 

From what has now been said of cold as a local 
agent in restoring the tone of the vessels in an in- 
flamed part, I think it will be perfectly easy to un- 
derstand and account for its tonic and invigorating 
effects on the system at large. “If,” says M. Beau- 
pre, ‘we observe for a moment the influence of 
clime, we shall be convinced that it is in moderately 
cold countries that true physical force is to be found. 
Amongst the Swiss and Scotch mountaineers, 
amongst the Russians, Swedes, and Norwegians, an 
athletic and immoveable frame is to be remarked ; 
these tall people are hardened to the rudest labours, 
and much less impressible by any causes, internal 
or external, that painfully affect the inhabitant of 
the south, and so easily shake his constitution. The 
inhabitant of the south passing north, acquires a 
sensation of physical energy unknown to him; per- 
sons grown efleminate in moist hot climates, and 
those who have a lax fibre, gather force in a cold 
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dry temperature. A further advantage resulting 
from cold is, that the frame, being more robust, re- 
sists better a variety of morbific causes*.” See now 
the key to the explanation of all this according to 
the same author. “The good effects of cold are al- 
ways conditional; that is, they are reaped only 
where the frame enjoys adequate vigour, and the 
action of cold is seconded by proper clothing, ex- 
ercise, nourishment, and temperature of habitation.” 
It is evident that these are the circumstances which 
ensure a vigorous re-action throughout the system ; 
and the fibre being strengthened by exercise, the 
benefit is felt by the whole constitution. 

I].—Heat is another agent to which we frequently 
have recourse in the local treatment of inflammation; 
now this being a direct stimulus, its beneficial effects 
can only be owing to the excitement of the vessels, 
which it occasions. 

It has been before observed that heat produces 
inflammation ; but then it is heat 72 excess, and we 
have endeavoured to explain this effect by supposing 
that at first it excites the vessels, and by doing so 
excessively, reduces them to a state of atony, and 
renders them liable to be distended by the current 
of blood. 

As a remedy we apply heat, in order that the sen- 
sation of pain which it occasions acting as a new 
stimulus, may excite the vessels to action, so that 
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they may relieve themselves of the load which op- 
presses them*; and that we are justified in attribut- 
ing this to its stimulating powers, is, I think, ren- 
dered extremely probable by the fact, that when we 
immerse the end of a cut vessel of small diameter 
into hot water, it contracts so as to stop the hemor- 
rhage. In most cases the benefit of the stimulus of 
heat may be obtained without its immediate appli- 
cation to the part itself, since it is well known that 
stimuli applied to one part act by sympathy upon 
the vessels of another. The contraction of the 
vessels being excited, they relieve themselves in 
different ways according to circumstances and the 
nature of the part in which the inflammation exists, 
sometimes by simply propelling the blood through 
its proper channels, sometimes by increasing the 
quantity of secretion, &Xc. 

Further, I conceive that the relief afforded to the 
inflammation of subjacent parts by the application 
of heat to the skin above, is often to be attributed to 
the derivation of the blood from the distended vessels 
to those of the surface, in the same manner as is 
done by rubefacients and counter-irritants of various 
descriptions. 

That both heat and cold produce beneficial effects 


* That it has this effect is proved by the experiment related 
at p. 82 of Dr. Hastings’ work : in this it is stated, that inflam- 
mation having been induced in the web of a frog’s foot by the 
application of ice, it was resolved by subsequent immersion in 
water of 84°. 
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in inflammation by increasing the action of the 
vessels, the one directly, the other indirectly, is, I 
think, abundantly proved by the fact, that in certain 
similar affections one practitioner will use the one, 
and a second the other, and with equal success ; 
thus Dr. Abercrombie recommends cold applications 
in inflammation of the bowels, though this is con- 
trary to the usual practice*. Beer recommends cold 
to be applied in cases of acute ophthalmia, whilst 
Scarpa, Travers, and others, advise the use of tepid 
remedies. Indeed it is proved by numerous experi- 
ments, that the application of a stimulus different 
from that which produced inflammation, or even the 
same, often effects its resolution, and we constantly 
act upon this principle in the treatment of this affec- 
tion. Thus we apply various astringent and stimu- 
lating lotions in ophthalmia, as the vinous tincture of 
opium, and the “‘argenti nitras,” which, according 
to Dr. Vetch, is one of the best remedies we possess 
in this disease. This is remarkably in accordance 
with the homeopathic doctrine of Hahnemann, who 
taught “morbum dynamicum quemcumque optime 
sanari medicamento tali, quod simillimum symp- 
tomatum complexum, eoque ipso similem aflectionem 
(omoiv mafog) sponte sua in corpore sano excitare 
valeat fT.” 

It would be needless to enumerate all the stimu- 

* On Diseases of the Stomach and Bowels, p. 189. 


+ Sam. Hahnemanni Materia Medica Purae Germanico ser- 
mone in Latinum conversa per Stapf, Gross, et Brunnow. 


124 STIMULANTS. 


lating applications which we constantly have re- 
course to in the treatment of inflammation: they are 
exemplified by the injections commonly used for the 
cure of gonorrhoea, various liniments in rheumatism, 
&e., &c. ‘Ces topiques agissent sur la contrac- 
tilité vasculaire.” (Gendrin.) Of these Dr. Thom- 
son remarks, that ‘the continued use of most of 
them, so far from subduing would aggravate inflam- 
mation: they would even excite that state where it 
did not exist. Indeed, even in cases where they 
ultimately prove useful, they almost always excite a 
certain degree of pain and temporary inflammation 
at the time of application*.” 


* Page 184. 
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LOCAL ACTIONS ANALOGOUS TO INFLAMMATION. 


Ir was proposed to consider under this head the 
pbenomena of those local actions which are in some 
degree similar to inflammation. 

Of these blushing is, perhaps, the best example. 
It consists in an increased flow of blood to the cheeks, 
which are consequently rendered fuller, hotter, and 
redder than before. This is generally, and I be- 
lieve correctly, adduced as an instance of the power 
of mental emotions over the heart’s action. Under 
these emotions the heart acts more rapidly and more 
strongly, and propels the blood with increased im- 
petus, not indeed to one part of the body alone, 
but to all alike, and that part which is most amply 
supplied with minute blood-vessels at the surface 
most readily admits an increased quantity of blood ; 
and if the skin be also thinner there, it is more easily 
seen through it, as is the case with the cheeks. 
That the determination of blood to the surface, on 
such occasions, is not confined to the cheeks, is very 
evident in a fair-complexioned person, whose whole 
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face, neck, and chest, become red at the same time; 
and we know that when a person is violently agi- 
tated in his mind, perspiration issues from the whole 
surface of the body. 

The cause then of blushing is an increased action 
of the heart, the vessels of the cheek are passive, 
and as soon as the heart regains its wonted com- 
posure the suffusion of the cheeks subsides. 

Our object is to apply this to the explanation of 
the phenomena of inflammation.* I cannot pretend 
to do so better than in the words of Mr. Mayo in 
his work on physiology. He says*, ‘we may pre- 
sume that an artery, at the average tone of arteries, 
would be affected in the same manner by an un- 
usually forcible contraction of the left ventricle, as 
a relaxed artery under the ordinary pressure of the 
blood.” No one, I think, will doubt this, for it is 
the same as if we have a spring whose force is equal 
to 10 lbs., and a resistance equal to 8 lbs. ; evidently 
the same effect will be produced if we increase the 
force of the spring to 12 ]bs., or diminish that of 
the resistance to6 lbs. ‘“‘ The former case,” continues 
Mr. Mayo, ‘is easily obtained. The carotid artery 
laid bare in the neck of an ass lies without apparent 
change, when the animal becomes composed. But 


* Page 88. Should the reader be unacquainted with the pas- 
sage as it originally stands, it is right to inform him that it is 
here pressed into a service for which it was not intended by its 
learned author, who conceives that blushing is produced by a 
spontaneous relaxation of the vessels of the cheek. 
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if the animal becomes alarmed, as by holding its 
nostrils for a few seconds, the heart acts violently, 
and the carotid artery leaps from its place and be- 
comes elongated and tortuous at each stroke of the 
ventricle. It follows, that if the coats of the same 
vessel were specially relaxed, a like phenomenon 
would ensue during the ordinary action of the heart.” 
The distension of the vessels of the cheek in blush- 
ing takes place, I conceive, in the same way as that 
of the carotid in the experiment; and if we grant 
that the minute vessels of an injured part are relaxed, 
then we can easily see how they will come to be 
distended and overioaded with blood under the or- 
dinary action of the heart. Mr. Mayo remarks in 
another paragraph, ‘‘the opinion that the flow of 
blood in increased quantity to a part results from the 
relaxation of the small arteries, is remarkably con- 
firmed by what is noticed respecting the larger 
vessels, wherever local action frequently occurs, or 
happens to exist for a considerable period. The 
arteries of such parts become elongated and _tor- 
tuous. This is the character of the arteries of the 
testis, of the uterus, of the mamme towards the 
latter period of utero-gestation, of the face and tem- 
ples.” If we suppose that the increased flow of 
blood through these vessels depends on an increase 
of their action, then, I imagine, we ought to find 
them exactly in a contrary condition, z.¢. contracted 
in every way, especially in the diameter of their 
canals, and their coats thickened, as we often ob- 
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serve in bladders which have long been subjected to 
extraordinary irritation; they will not contain one 
quarter of their contents in a natural state, and their 
muscular coats are many times thicker than in a 
healthy bladder. 

As another example of the local actions illustra- 
tive of inflammation, we may adduce the discharge 
of the menstrual fluid, viewing it, as Mr. Bell has 
done*, not as the end which nature is labouring to 
accomplish, but as the means of allaying the excited 
state of the uterine system, after the object is accom- 
plished. “It is not the discharge of a few ounces 
of blood,” he says, “which relieves the system, for 
drawing blood simply will not do it, but it is the 
excited action of the uterine system which relieves 
the general distress, the preceding indisposition and 
symptoms indicating a constitutional affection, and 
that topical action has full relief in the menstrual 
discharge.” In fact we explain the matter thus: 
the periodical excitement of the female system is 
uniformly followed by a peculiar state of the uterus 
analogous to inflammation ; the vessels are relaxed 
and become distended with blood, and this of course 
is followed by increased secretion or effusion, until 
the vessels have relieved themselves and returned 
to their natural state. In confirmation of this view 
we may notice, that when the general excitement is 
not relieved by the uterine, it proceeds so as to 
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constitute disease ; ¢his, nature endeavours to re- 
medy by rupturing the weakest vessels in the body, 
whether in the lungs, stomach, or intestines, and 
thus relieving the system by a copious hemorrhage ; 
and if this should not be accomplished by nature, 
we fulfil the same end by various depletions, whilst 
we try so to excite the uterus as to induce in it that 
state which is necessary for the determination of 
blood to it. On the other hand, we frequently find 
that from various causes the constitution has not 
sufficient vigour to set up that general excitement 
which we suppose to be the cause of the uterine 
discharge, and the health gives way; in such cases 
we do not regard the ill health of the individual as 
the effect of the stoppage of the menses, but as the 
cause, and accordingly we endeavour by tonics to 
raise it to such a condition as will enable it to set 
up and sustain the periodical excitements which 
nature has attached to it. 

The present Essay has already extended its limits 
so much beyond those I had anticipated, that I will 
not now pursue this branch of the inquiry, however 
interesting it may be; and I am the more willing to 
come to a conclusion, because I am sure that -if the 
preceding pages have succeeded in drawing the 
mind of the reader into the spirit of the inquiry, he 
will be most anxious to continue the investigation 
for himself, and he will then find that I must have 
extended the Essay very considerably had | entered 
upon the subjects of growth and secretion, which 
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bear upon it*; and that much more extension would 
have been required had I entered upon the investi- 
gation of the nature of fever, which must have in- 
volved a review more particularly of Cullen’s theory f, 
for the purpose of showing its defects, and a state- 
ment of Dr. W. Philip’s{, for the purpose of showing 
its excellence and truth, founded as it is upon rea- 
soning, not only deduced from the theory of inflam- 
mation which I have endeavoured to support, but 
affording it in turn the strongest corroboration. I 
would earnestly advise the student carefully to com- 
pare these theories, and judge of their merits for 
himself, and I am sure that he will find himself more 
than amply repaid for his trouble. 
* Mayo’s Outlines, p. 87. 
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As the nature and seat of irritability are questions 
of the greatest interest, it will not be a loss of labour 
briefly to consider the grounds upon which it ap- 
pears to me reasonable to found the opinion which 
I have stated in the text, vz. that it has its seat and 
source in the ganglionic system of nerves. I shall 
state these grounds as briefly as possible, as it would 
occupy too much time and space to enter into the 
minute details of the question. 

Before proceeding to the direct arguments which 
may be adduced in support of the hypothesis, we 
may, I conceive, establish its antecedent probability 
by the following negative propositions. 

Ist. It is evident that irritability is not dependent 
upon the cerebral or spinal systems. This has been 
abundantly proved by numerous experiments, espe- 
cially by those instituted by Dr. Wilson Philip. 

Previous to the experiments of Legallois, it was 
well known, and principally from the experiments 
of Haller, that the circulation could be carried on 
after the brain was removed. Legallois still more 
satisfactorily proved this, and attributed the influence 
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necessary for this function to the spinal chord. Dr. 
Philip, however, noticed that he had drawn this 
inference from the results of experiments, without 
regarding the conditions under: which these were 
performed ; in fact, he observed, that in these expe- 
riments the function of circulation had, indeed, 
ceased upon the destruction of the spinal chord, but 
only when this was done suddenly and completely, 
and that when, on the contrary, it was done slowly 
and by degrees, the function still continued to be 
exercised. Hence he concludes that the action of 
the heart is independent of every part of the spinal 
chord as well as of the brain. This point is clearly 
proved by the first eight experiments related in his 
work on the Vital Functions. In the ninth experi- 
ment he found that the circulation ceases quite as 
soon without, as with the destruction of the spinal 
chord. From other experiments (the 11th and 
12th) he concludes, that the vessels of circulation, 
like the heart, retain their power after the brain and 
spinal chord are destroyed or removed. 

Here then we have a function (viz. circulation) 
which does not owe its existence to the brain or 
spinal chord; but the function is most evidently 
dependent upon the irritability of the heart and 
vessels; and we.may hence fairly draw the inference, 
that irritability is not dependent upon the brain or 
spinal chord. But it is clear that the circulation 
(and consequently the irritability which is necessary 
for its performance) is, under certain circumstances, 
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powerfully affected by the nervous influence. Dr. 
W. Philip has shown, that the circulation may be af- 
fected by the application of stimulants and sedatives 
to the brain and spinal chord ; also that the sudden 
destruction of the brain and spinal chord greatly in- 
fluences the heart’s action. He also proved that the 
circulation in the capillaries could be affected by 
the application of stimuli and sedatives to the brain 
and spimal chord; also that the action of those 
vessels is stopped by the sudden crushing of these 
parts of the nervous system. Upon these facts he 
observes, ‘“‘ The first set of these experiments prove, 
that the power of the heart and vessels of circula- 
tion is independent of the brain and spinal chord, for 
we find that the functions of the former organs con- 
tinue after the latter are destroyed or removed, and 
that their removal is not attended with any imme- 
diate effect on the motions of the heart and vessels. 
The second set prove, that the action of the heart 
and vessels of circulation may be influenced by. 
agents applied either to the brain or spinal marrow*.” 
This perhaps might appear a contradiction, but if 
there were any grounds. for this supposition, we 
could answer that such are the facts, and of such 
apparent inconsistency, M. Legallois justly remarks, 
that two facts well ascertained, however inconsistent 
they may seem, do not overturn each other; they 
only prove the imperfection of our knowledge. 
* Page 84. 
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If we grant the truth of the conclusion just 
quoted, I think it naturally follows that we should 
suppose the necessary condition for the circulation 
to be dependent upon some part of the nervous sys- 
tem, which, though distinct from the brain and 
spinal chord, is, nevertheless, so intimately con- 
nected with them, as to be influenced by any extra- 
ordinary or preternatural change in them. Now as 
all the other parts of the nervous system have their 
own proper functions, which are well known, we 
may naturally look to the ganglionic or intercostal 
system as affording that irritability upon which the 
circulation, as well as other vital functions, de- 
pends. 

But is this system thus open to our inquiries ? 
Has it no other acknowledged appropriate function ? 
I think we may safely answer the first question in 
the affirmative, the latter in the negative. Mr. Mayo 
says, ‘‘ before the real functions of the nerves were 
ascertained, physiologists were pleased with dilating 
upon the connections, which, in health and disease, 
were kept up between all the organs, through the 
agency of the sympathetic nerve and the nervous 
system generally. But the shallowness and con- 
jectural nature of such remarks become strikingly 
apparent, when they are placed by the side of rigo- 
rous deductions from experiments ; and it becomes 
proportionally easier to understand that a plain 
avowal of ignorance is more creditable and more 


APPENDIX. 135 


useful to science, than pages of the most ingenious 
hypothesis*.” Mr. Bell remarks, “we only know 
what the sympathetic nerve is of; and by that 
means are left to conjecture what really are its 
functions f.” 

It will be as well to show the openness of the 
ground a little more before we attempt to occupy it. 
Ist. The structure of the ganglions, z. e. both of the 
vertebral and intercostal, is different from other 
parts of the nervous system. This, indeed, is at 
variance with the opinion of the great Scarpa, who 
states that the filaments which compose a nerve 
entering a ganglion are simply separated and teased 
out in a soft semifluid nudus, and then united to 
form another nerve at the opposite side. This he 
compares to the arrangement of a rope, the com- 
ponent cords of which are untwisted and teased 
out at a certain point. Lobstein, however, observes, 
in his work on the sympathetic nerve, ‘“ Rejecta 
licet sententia de carne gangliorum cerebrali sub- 
stantia eequiparanda, tamen negare non possum in 
gangliis duplicem materiam inveniri, et in hac re 
opinioni a mertissimo Wutzero prolate plane as- 
sentior. Jn minoribus scilicet gangliis, e. g. in cer- 
vicali medio filamentorum intricatio feliciori eventu 
potest resolvi. Quodvis istorum gangliorum in 
plexum devellere mihi licuit, in quo filamenta ner- 
vea microscopio lustrata, tanquam tzeniole sive fas- 


* Physiology, p. 339. 
+ Human Anatomy, vol. ii, p. 608. 
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ciole albze semilucide sibi invicem nectebantur. 
Adjacet vero substantize istorum gangliorum albe 
atque filiformi alia, coloris cinerei, tormentosa, figure 
orbicularis in nullum plexum redigenda, que, meo 
quidem judicio, secundam gangliorum materiam seu 
substantiam efficit. In majoribus gangliis post lon- 
gam atque diuturnam macerationem, substantia, 
que inest, filimentosa, et que manifesta nervorum 
ingredientium est propago, in surculos albos tener- 
rimosque resolvitur, cui materia ista cinerea massam 
orbicularem et globosam referens, interposita est vel 
substrata*.” Bichat sayst, ‘in the adult the gan- 
glions are generally of a reddish hue, very distinct, 
however, from that of the nerves; on dividing them 
they exhibit a soft spongy substance, somewhat 
similar at the first glance to that of the pretended 
lymphatic glands. This texture has no resemblance 
to the cerebral substance, nor to that which exists 
in the ducts of the theca. These two last do not 
contract, they are indurated by certain agents in the 
same way as white of egg; on the contrary the tex- 
ture of the ganglion shrinks in a very remarkable 
degree. When exposed to the action of an acid or 
to coction, the ganglion shrinks and hardens, then 
softens, and ultimately is diffused. In this respect 
ganglions are perfectly distinct from nerves sub- 
mitted to the same experiment. In general it may 
be established as a principle, that there is no kind of 
analogy between them.” But in such a question as 
* Page 65. + General Anatomy, p. 248. 
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this it is not enough to produce assertion against 
assertion, Bichat therefore says, “I shall merely ob- 
serve that ganglions most undoubtedly must contain 
something more than a single resolution of the nerve 
into very thin filaments. In addition then to the 
physical differences, as of colour, consistence, &Xc., 
which he says may be seen at a single glance, he 
proceeds to observe, 2f a ganglion were nothing 
but an expansion of nerve into very minute filaments, 
why is there never any proportion between the fila- 
ments which enter, and those which pass out on the 
other side of a ganglion? Ganglions ought, if 
viewed in the above light, in every instance, to be 
proportioned to the size of the nerves that form 
them, by the expansion of their filaments, which 
they are not. 

‘¢ Difference of properties.-—If the nerves proceed- 
ing from the marrow merely divided into very 
thin threads in their way through the ganglions, 
this would constitute a diversity only in the form, 
and by no means in their nature; the proper- 
ties on each side of the ganglia would be the same. 
But their properties are really very distinct. When 
a nerve escapes from a ganglion, it is no longer fit 
to communicate voluntary motion ; this is so notable 
a fact that the muscles they supply are called invo- 
luntary ; neither are they fit to communicate sen- 
sibility, for, if in a living animal the superior cer- 
vical ganglion be irritated, or even the inferior one, 
the muscles which they supply with nerves will not 
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be affected: the same phenomena are observed 
when the nerves themselves are excited*.” He says, 
‘J have laid bare the semi-lunar ganglion, and have 
strongly irritated it; the animal was not agitated : 
whilst, as soon as I irritated a cerebral or lumbar 
nerve, he cried, struggled, and attempted to rise.” 
Mr. Bell says the sympathetic nerve is not the nerve 
of emotion, it does not control any voluntary motion, 
it bas no sensibilityt. Granting these remarks to 
be correct (and I presume there can be no doubt 
that they are so), we shall certainly not be inclined 
to give credit to the various hypotheses which have 
been formed to account for the use of this system. 
Amongst the most plausible is that which was 
adopted by Meckel, Lin, Scarpa, and the second 
Munro; wiz. that the use of the ganglions was to 
collect nervous influence from various parts, and 
then transmit it collectively and equally to some 
one part which needed such a constant equable 
supply, as the heart. Scarpa says of the ganglions, 
‘“ Primum enim nervos crassiusculos discriminant, 
in plures minores surculos dividunt, eosque ad va- 
rios angulos variasque directiones ita inclinant, ut 
ipsit ab uno eodemque trunci loco ad certas corporis 
partes, licet numero plures et positu varias dissitasque 
commode et opportune queant derivari. Deinde 
nervos, origine sua ex cerebro vel ex spinali me- 
dulla distinctos, et idem ganglion attingentes, et 
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subeuntes, ita miscendo consociant, ut unusquisque 
ramus, inde exiens, ex filis plurium conjugationum 
componatur, et constet ex staminibus nervorum om- 
nium, qui intra ganglion penetraverunt. ‘Tertio, 
demum, nervorum surculos, tenues, plures, molles, 
atque disjunctos, in unum eundemque duriusculum 
truncum colligunt et conjunguut *.” 

Dr. W. Philip’s hypothesis is of the same kind. 
He says, “The sympathetic nerve conveying the 
influence of the spinal marrow, and the eighth pair 
that of the brain, unite in forming the ganglions, 
which constitute a secondary centre of nervous in- 
fluence—a channel through which the influence of 
every part of the brain and spinal marrow flows— 
to be bestowed on the thoracic and abdominal vis 
cera, on the vessels, and all secreting surfaces.” 

To both these hypotheses I think it an insu- 
perable objection, that though we should suppose 
the ganglia to be formed upon nerves given off from 
the brain and spinal chord, we must admit that they 
do not merely serve as rendezvous, or nervous 
centres, since we can prove by experiment that the 
nerves which leave them are not possessed of the 
properties which we know belong to the cerebral 
and spinal system. If they were only such centres, 
why should they have a different structure from 
plexuses? Such explanations might be applied to 
these expansions of nerves, but surely not to the 


* Amnotat. Anatom. de Gangliis, chap. ii, sect. 10. 


140 APPENDIX. 


ganelions, where both the structure and properties 
are different. “Non diffitendum est,” says Lob- 
stein, “in gangliis aliquid inveniri, quod in plexibus 
deficit. Primo, multo subtilior est filamentorum 
mixtio; dein, succo scatent, sine dubio a numerosis 
vasis secreto; sed preecipua differentia in materia 
latet tomentosa, coloris cinereo, flavi et paululum 
adustioris, que in plexibus non occurrit *.” 
Winslow appears to have been amongst the 
earliest physiologists who recognized the distinct 
and independent properties of the ganglia. He 
speaks of them as nuclei, separate origins of the 
great sympathetic nerve, representing so many small 
brains; and maintains, that that nerve does not arise 
in the carotid canal, but rather sends branches into 
it, which ascend in a retrograde course, to unite 
with the fifth and sixth pairs of the brainf. John- 
ston calls the ganglia little brains, which are com- 
posed of two substances—viz. a cineritious and a 
medullary ; and states, that, like the brain, they 
evolve and distribute to the organs nervous power: 
and he supposes that they are intended to supply 
the organs which are not subject to the will. To 
these succeeded Bichat, who placed under the con- 
trol of the ganglia all that class of phenomena which 
he had included under the general term “ organic.” 
He describes each ganglion ‘as an insulated centre 


* Page 71. 
+ Exposition Anat.—Traité des Nerfs, p. 364, 357. 
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independent of the others; by its reaction distri- 
buting and receiving its particular nerves in the 
same manner as the brain receives and distributes 
its own, having nothing in common but through 
anastomoses with other analogous organs*.” ‘In 
this system,” he says, “‘ there are as many insulated 
centres, and consequently as many small secondary 
nervous systems, as there are ganglia.” Lobstein, 
on the other hand, strenuously denies this division 
of the ganglionic system into separate parts, both 
upon anatomical and physiological grounds: but 
the question does not concern us at present. 

Reil appears to have entertained nearly the same 
view of the independence and use of this system as 
Bichat, and to distinguish it entirely from the cere- 
bral system. He called it “ ganglionic ;” and ob- 
serving that it is concerned principally with the or- 
gans and functions of nutrition, by which the con- 
tinual expenditure of the body is supplied, he also 
called it the “‘ vegetative,” from its being distributed 
to the organs of the “‘ vegetative functions” of Har- 
vey. Heagreed with Bichat in thinking that it alone 
is developed in the lower orders of animals, and that 
in the higher it is united with the cerebral and 
spinal systems, but does not take its origin from 
them. This is the only author, as far as I am aware, 
that has distinctly stated the way in which the gan- 
glionic system furnishes the condition necessary for 


SON Gh r, pe 2a9. 


142 APPENDIX. 


the performance of certain functions which have 
been supposed to be under its control. With this 
exception we must say, with Bostock, that the spe- 
cific office of the ganglia has not been discovered. 
Without entering in detail into the arguments ad- 
duced in support of this opinion, we may mention 
the following, which seem of considerable weight. 
I. The rudiments of the “ ganglionic system,” 
and particularly of that part of it which is distri- 
buted to the heart, are the first which are developed 
in the foetus: this has been shown by Ackerman 
and by Lobstein*. Mr. Parker, of Birmingham, 
thus expresses himself on the subject. ‘‘ The human 
ovum, during the earliest periods of gestation, is a 
coagulum of semitransparent gelatine or mucus, of 
a granulated or homogeneous structure, through 
which I conceive the nervous granules to be uni- 
formly disseminated, precisely as they are in the 
lowest zoophytes, enduing each part with that for- 
mative impulse which empowers it to build up its 


* Sequitur ex predictis, quod in embryone nervus sympathe- 
ticus appareat distinctus ; quod truncus in pectoris cavitate in- 
clusus, crassivr sit, propter ganglia sibi admodum vicina; quod 
ganglia existant perfecta, preecipue ea, quibus notatus est truncus 
ipse; quod ista ganglia colorem habeant solitum ; quod longiora 
atque magis exculta videantur in foetu quam in aduitis, excepto 
quidem ganglio semilunari, quod non eadem gaudet evolutione, 
sed serius increscit, ratione habita ad reliquas systematis gan- 
gliosi partes: unde, sub physiologie respectu sequeretur, func- 
tiones organorum abdominalium vel adhuc languescere, vel mi- 
nori energia agere ac alia embryonis viscera.—Lobstein, p. 52. 
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own organization. This opinion is strengthened by 
the fact, that, on the surface of the impregnated 
molecule of the ova of the gallinaceous ovipara, we 
may observe a few hours after incubation, by the 
aid of a powerful microscope, a number of small, 
round particles, which are of the same size as the 
ultimate globules composing the brain and nervous 
system generally: these globules are gradually ag- 
glomerated into nervous fibres and ganglia as the 
foetus advances in age, and becomes more complex 
in its organization. That this system of nerves is 
first formed, first in action, presiding particularly 
over the functions of the vascular system, must be 
evident, from the mode of life carried on in the 
foetus during gestation *.” 

Broussais says, that the sympathetic nerve alone 
is in vigour and activity in the foetus: it directs the 
secreting and nutritive organs, and sustains the 
energy of the heart. 

II. No instance is on record of a monster, in 
which the ganglionic or organic system of nerves 
was wanting}; though there are many in which 


* Med. Gazette, vol. vii. 

t+ Dr. Clark has recorded a case, in the Philosophical Trans- 
actions for 1793, in which a monster presented no traces of a 
nervous system ; but in fact this was more of the character of a 
mole: there were only the rudiments of a few small, separate 
parts of a foetus; and Dr. Clark seems to have been looking 
only for the rudiments of a brain or spinal chord: there may 
have been diffused nervous granules. 
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the brain was absent, and some in which the spinal 
chord also could not be traced *. It is certainly a 
fair inference, that the part which is never wanting 
is of greater importance than that which is often 
absent, and that it must answer some particular end. 

III. The ganglionic system is found to be most 
amply developed in young persons, and in women, 
who are of more irritable habits than men and old 
people; and indeed that it wastes in proportion as 
the irritability of the system diminishes in old 
ave]: 

IV. Lobstein remarks, that the cerebral and spinal 
nerves are ali alike, but that the appearance of the 
organic nerves varies; all those which go to volun- 
tary muscles are alike, but each set which goes to 
the vital organs has a different appearance: the 
texture of the ganglia themselves is various. Bichat 


* Lobstein, p. 52, relates six cases of monsters, in which the 
cerebral system was wanting, and in some of which the spinal 
chord was deficient ; but the ganglionic was always present, and 
in some unusually developed.—Dr. Cayne found, in the bodies 
of nine idiots which he dissected, that the ganglia belonging to 
the sympathetic nerve were extremely well developed, whilst the 
cerebral and spinal ganglia were wasted and atrophic. 

+ In senectute ganglia apparent pallidiora et minus succosa, 
ac in etate juvenili. Id observavi in cadavere viri octaginta 
quatuor annorum, in quo etiam minus numerosi mihi videbantur 
ramie gangliis egressi. Plexus, exempli gratia, renalis paucos 
habuit ramulos ipsum constituentes, eosque solito marcidiores et 
sicciores. Eandem rem vidit Luca.—Lobstein, p.55. (Bichat 
and others have observed the same.) 
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says, “ I have found the ganglia not to be of the 
same nature, as regards their colour, density, and 
hardness.” Now we well know that each organ has 
a different function; and we may fairly infer that 
this arises from some difference in its irritability, . 
which is only affected by those particular stimuli 
which Nature has appointed. Here, then, we have 
an @ priori physiological inference confirmed by an 
anatomical observation, and both tending in a re- 
markable degree to establish the view which we 
have adopted of the seat of irritability. 

At page 94, after stating that the branches of this 
system of nerves are principally distributed to the 
arteries, Lobstein adds, “ Suspicor etiam vim ner- 
vusam in organa que vasa arteriosa ingrediuntur, 
- quasi diffundi ope telze cellulose in qua surculi 
nervel evanescunt.” 

Another argument on which Bichat has laid 
much stress, and which has been lately enforced by 
Mr. Parker, is derived from Comparative Anatomy. 
Individuals of the lower classes of animals appear 
to possess but one nervous system; first, the uni- 
formly distributed globules, as in the zoophytes ; 
then simple filaments, as in the holothuria and si- 
punculus; then cords with ganglia superadded, as 
in the lumbricus. This system is considered to be 
analogous to the intercostal of vertebral animals, tie 
brain and spinal chord being entirely wanting. 

‘We conclude then,” says Mr. Parker, ‘that the 
nerves of the ganglionic system are the only ones 
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possessed by all invertebrate animals.” I must say, 
that the facts and arguments from which this con- 
clusion is drawn appear to warrant it; but as it is 
at variance with the great weight of authority, per- 
haps it will hardly be safe to adopt it, especially as 
we have abundant and firmer arguments to go upon; 
though, should the conclusion be established, | 
should consider it as a very great addition: it 
would, indeed, be an unanswerable argument. Lob- 
stein takes this view of the subject; for, after de- 
scribing the first development of a nervous system 
in the lower seale of life, he says, p. 88, ‘‘ Hinc 
sequitur 1°, im animalibus vertebris destitutis sys- 
tema adesse nervosum, quod gangliis insignitum 
est; 2°, in ultimo horum animalium ordine primam 
reperil nerveam massam, quee organo nutrienti pros- 
picit; 3°, mox vero alia tubercula addi in anima- 
libus paulo superioribus, quze cerebrali systemati 
non absimilia sunt.” 

But we are still liable to be met by the old argu- 
ment of the Hallerians, How comes it that the dif- 
ferent parts of an animal exhibit irritability and con- 
tractility, after having been separated not only from 
the brain and spinal chord, but also from the inter- 
costal ganglia? I answer, that I attribute irrita- 
bility to the ganglionic system generally, not exclu- 
sively to the ganglia: these are indeed important in 
the system; but to a certain extent the power re- 
sides in the chords, which, as they are first formed, 
must be looked upon as the prime agents, the gan- 
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glia being an addition to them as sources to furnish 
additional power, when such becomes requisite from 
the increasing complexity and extent of organi- 
zation. 

The following conclusion, drawn by Mr. Parker, 
appears to me not only just and legitimate, but 
most valuable, whether we adopt those of his views 
which relate to the existence of the ganglionic sys- 
tem alone in the lower scale of life, or not. 

“From the preceding account of the develop- 
ment of the nervous system of ganglia, and the cor- 
responding gradual increase in the number and 
complexity of the organs of the vegetative func- 
tions, I conclude that the nerves of the viscera, as 
those of the animal life, do not arise from the gan- 
glia, but are formed in the parts where they are 
found, first under the appearance of globules, after- 
wards of filaments, which ultimately attach them- 
selves to the ganglia as common centres of impres- 
sions and actions.” 

This is Reil’s view of the subject; for no nerve, 
he says, rises from another as a branch of an artery 
from the trunk, or as the body of a plant from its 
roots; but the nerve is forrhed by a plastic power 
in the very part where it is found distributed: hence 
the termination of a nerve signifies nothing more 
than its mode of union with its system. We are 
too apt, in our inquiries on this subject, to refer all 
the powers of the nervous system at once to a 
centre—to look upon all the chords indiscriminately 
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as mere internuncii, vehicles of communication — 
whereas in fact it is evident, that it is only the 
higher powers which reside in the brain and gan- 
glia, which are added for this purpose to a system 
in itself sufficient for the support of those functions 
which are absolutely necessary for life. Hence it is, 
that, when we separate a part of an animal from the 
body, and thus cut off its communication with the 
brain, and then produce contractions ’by the appli- 
cation of stimuli to the fibres, we are apt to say with 
the Hallerians, here is a proof that muscular con- 
traction is independent of nervous influence. This, 
however, is not fair; for we must remember that 
we can never separate the fibrous from the nervous 
tissue, and that it appears extremely probable, that 
each particle of nervous matter connected with or- 
ganic life has its own share of power, and can to a 
certain extent exercise that power, though sepa- 
rated from the great source of the higher nervous 
functions, and from the centre of its own system — 
the ganglia. We may illustrate this by the follow- 
ing comparison, which, however, it should be ob- 
served, is not intended to convey the least idea of a 
similarity, much less an identity, of the galvanic 
and nervous powers.—If, in connection with a Vol- 
taic pile, we had arranged a number of wires com- 
posed of two metals, zinc and silver, we should cer- 
tainly find that these would answer the purpose of 
conductors to the power generated in the battery ; 
but, upon detaching any one of them, we should 
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find also that it still was capable of affording a cer- 
tain quantity of the same power generated in itself. 
It appears to me, that this comparison illustrates 
exactly the relation of the ganglia and their nerves 
to each other. The nerves, as I have said, I con- 
sider to be capable of affording the necessary con- 
dition of life to a certain extent; and hence, in the 
early stages of the foetus, we have only nervous 
granules: but when the organization is more ad- 
vanced, additional supplies are wanting; and it is 
necessary that various parts of the body should act 
in union with each other; and then the ganglia are 
added as so many centres, from which the necessary 
supply may be distributed, and so many media of 
connection: after which, the filaments which pro- 
ceed from them naturally become most important, 
as the vehicles of their influence rather than from 
their own power; though this still remains, and, 
under particular circumstances, may be exercised to 
a certain extent. ede 

Another objection may possibly be raised against 
the theory [ am endeavouring to support, founded 
upon the well-known fact, that the vital functions, 
and most evidently the circulation—which I am 
supposing to be the result of irritability furnished 
by one system of nerves—may nevertheless be mo- 
dified, increased, suspended, or entirely destroyed, 
in consequence of impressions made upon another 
system—viz. the cerebral or spinal. 

Mental emotions, we all know, affect the circu- 
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lating system, so as to produce blushing, &c. &c. ; 
and it has been no less satisfactorily proved by 
experiments, that, when the brain or spinal chord 
receives a sudden shock, the heart’s action imme- 
diately ceases. 

It may be asked, how then can the heart be said 
to be independent of the cerebral and spinal 
systems, and to derive its powers from another ?— 
To this I would answer, 

I. That 1 am not endeavouring to prove that the 
ganglions are the agents by which parts are excited 
to action — 7. €. sources of immediate irritation — 
but that they are the sources from whence irrita- 
bility is bestowed ; that is, the susceptibility of irri- 
tation, the capability of being acted upon by sti- 
muli: these stimuli must of course be derived from 
other sources ; and often, under particular circum- 
stances, they are furnished by the mind through the 
brain. 

II. It is very easy to see how the effects above 
stated may be caused ; indeed we should expect it, 
on observing the frequent interchange of filaments 
between the two systems; so frequent, that it has 
led to the supposition that the one is entirely de- 
rived from the other. We cannot but suppose that 
systems, so intimately connected in structure, must 
be no less intimately influenced by*each other in 
function. 

III. This connection satisfactorily explains the 
cessation of all functions upon a sudden violent 
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injury to one part, as the brain, since the injury 
which evidently destroys one part of a whole, com- 
municates a no less fatal shock to the other parts, 
though without lesion. 

IV. 1 would answer, that if the objection sup- 
posed above were in any degree valid, it would be 
of still greater force against the supposition of the 
independent self-existence of irritability. Finally, 
1 would observe, that such an objection would be 
entirely futile and illogical, since it is evident that 
it is by no means necessary that two things should 
stand in the relation of cause and effect to each 
other, because the one can be affected through the 
medium of the other. We might as well say that 
the cause of the ebbing and flowing of the tides is 
referable to the internal forces of the earth, because 
when these act violently and preternaturally, occa- 
sioning volcanoes and earthquakes, the laws of the 
tides are destroyed. 

From the review of the subject which we have 
taken, it appears to me in the highest degree pro- 
bable, that irritability is communicated to the dif- 
ferent textures of living bodies by the ganglionic or 
organic system of nerves. But if this general pro- 
position be true, it follows, of course, that the heart 
and arteries must be particularly dependent upon 
this system, since they are pre-eminently irritable, 
their function, indeed, entirely depending upon this 
property. 

Again, if it be true that the arteries be pre-emi- 
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nently irritable, and that irritability depends upon 
the sympathetic or organic system of nerves, then 
these vessels should be most abundantly furnished 
with nerves of this system; now is this the case? 
Certainly it is. For this assertion we have the 
authority of Lobstein, who says, ‘“ Numerosissimi 
autem nervi sympathetici rami ad arterias pertinent, 
eas illaqueant atque amplectuntur, dum surculi te- 
nerrimi, arteriarum ramos in organa Insequentes, in 
eorum tunica extima finiuntur. Patet exinde, ista 
vasa imprimis sub imperio nervorum constituta. esse, 
et ab iisdem vim atque energiam mutuari, quo in 
nutritionis ac secretionis functionibus laborant*.” 
Bichat does not appear to have entertained the same 
view which we are endeavouring to establish as to 
the use of the ganglionic system, but he was well 
acquainted with its distribution, and in another 
passage} observes, ‘‘ 1 cannot repeat too often, that 
the constant connection between the arteries and 
the nervous system of the ganglions deserves the 
attention of physiologists, because it is too general 
not to be connected with some important object in 
the functions of the economy, although this is still 
unknown.” Granting that this object be, as we 
have supposed, the communication of irritability, 
then I think we shall be better able to understand 
another remark by the same author, viz. “ Wherever 
the arteries are more numerous, as in the muscles, 
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the skin, the mucous surfaces, &c., the living prin- 
ciple is much more active in those organs; on the 
contrary, in such as are little vascular, as the 
tendons, cartilages, bones, and other white parts, 
these phenomena are less powerful and more ob- 
scure*.” Broussais expressly states, that not only 
does this ganglionic system sustain the action of the 
heart in the foetus, but that after birth it governs the 
system of the capillary vessels, and directs the 
actions of assimilation and nutrition. 


* Page 303, vol. i. 
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